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PREFACE. 



This work is designed to aid the student in the 
acquirement of the practical knowledge of pathology now 
required by the surgical examining boards of this country. 

A conversation with Mr. Savory upon the want of a 
work which would make the Museum more useful to the 
student suggested the idea of the present undertaking. 

My plan is to give a short general account of the several 
surgical affections^ and then to illustrate the morbid appear- 
ancesj the various stages, the terminations, and, when 
possible, the causes and the results of treatment of these 
affections, by specimens selected from the museum. 

The method of conducting the pathological part of the 
examinations at the Boyal College of Surgeons of England 
is to show the candidate a number of specimens of surgical 
affections, the morbid appearances of which he is expected 
to recognize, to account for, and to describe. This book 
encourages the method of study which the highest surgical 
authority recommends by the nature of its examinations. 

As the work is intended for use in the museum, only 
those affections which are there represented by specimens 
have received attention. 

Many of the specimens illustrate more than one patho- 
logical condition: hence the same specimen is often 
referred to under several heads; but, in such cases, only 
so much of it is described as bears upon the point under 
consideration. 



IV PREFACE. 

The specimens are generally described in the words of 
the catalogue ; but as fresh descriptions have occasionally 
been written, or those of the catalogue variously altered, I 
hold myself responsible for the whole. 

Many valuable specimens of tumours were placed in the 
museum at a time when the microscope was seldom used; 
and are described in the catalogue without reference to their 
histological structure. Hence it was necessary to examine 
many microscopically before they could be of service in the 
present work. This I have done, by the kind permission of 
Mr. Morrant Baker, the curator of the Museum, and the 
results of the examinations, verified in many instances by my 
friend Dr. Goodhart, are stated at the end of the descriptions 
of the specimens. Sections of the tj^mours, with in many 
cases a drawing, have, with the permission of the curator, 
been placed in the Microscopical Cabinet, 

To Mr. Morrant Baker I am indebted for much valuable 
advice in the preparation of this work. My thanks are also 
due to my friend, Mr. D. A. Gross well, who has lent me 
most able assistance in seeing this work through the press, 
and whose careful reading has been the means of removing 
many literary inaccuracies which would otherwise have 
appeared. 

A list of the authors whose works have been consulted is 
appended. 



27, Weymouth Street, 

Portland Place, W. ; 
August, 1878. 
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CHAPTER I. 

DISEASES OF BONE. 

In studying diseaees of bone it should be borne in mind that 
bone, as we are accustomed to see it in the dry state, differs widely 
from bone as it exists during life. A Hying bone is composed of 
connective tissue impregnated with earthy salts ; it is coTcred by a 
membrane — ^the periosteimi, whilst its interior is lined by a similar 
membrane — ^the endosteum, and filled by a richly yascular adipose 
tissue — ^the medulla. Numerous blood-vessels proceeding from the 
periosteum and medulla traverse the Haversian canals, forming a 
complete vascular anastomosis through the bone, whilst a living 
cell (osteoblast) occupies each lacunar space, and is connected with 
adjacent cells by radiating processes which lie in the canaliculi. 
It should also be remembered that many bones do not acquire 
their full proportions till adult life, and, further, that nutritive 
changes are actively proceeding even in the fully formed bone. 
The long bones attain their length by growth and ossification of 
the cartilage between their diaphysis and epiphyses, and their 
thickness by subperiosteal ossification, while simultaneously the 
central part of the originally solid bone becomes absorbed, and its 
place occupied by adipose tissue (the medulla). 

Diseases of bone may be divided into the following classes : 

1. Inflammation and its results. 

2. Simple defect or increase in nutrition (atrophy and hyper- 
trophy). 

3. Changes dependent upon constitutional causes. 

4. New growths. 



1. INFLAMMATION AND ITS EESULTS. 

Inflammation of bone, occurring as it does in the soft parts of 
bone, differs in no way from inflammation of soft structures, 
except that the presence of the hard earthy framework exercises 
some modifying influence upon the process, and leads to some 
peculiarities of appearance. Moreover, the restdts of inflam- 

1 



2 DISEASES OF BONE. 

ination of bone are the same as those of inflammation of soft 
structures; caries and ulceration, and, again, necrosis and gan- 
grene, maj, in fact, be considered synonymous terms, but conven- 
tionally applied to different structures — caries and necrosis to bone, 
ulceration and gangrene to soft parts. 

Inflammation of bone is spoken of as Periostitis, Osteo-myelitis, 
or Ostitis, according as it affects the periosteum, the medulla, or the 
bone respectively, but, although it may be limited primarily to 
one of these structures, it sooner or later affects all three ; so that 
in many specimens it is impossible to say which was the first to 
be affected, or whether the inflammation should be coi^ddered 
periostitis, osteo-n^yelitls, or ostitis. 

The varieties of inflammation oiE bone may now be considei^ in 
succession. 

FEBIOSTTm^. 
Periostitis may be acute or chronic. 

AcTiTS Pjebiostxtis. 

Acute periostitis is an affection nearly always confined to early 
life ; it is usually the result of a slight injury, as a blow or fall, in a 
strumous or otherwise debilitated subject ; it generally attacks the 
shafts of the long bones, more especially the tibia and femur. In 
the early stages of the disease, the periosteum appears red and 
injected, and somewhat gelatinous, in consequence of commenc- 
ing cell-infiltration, occasionally white and gangrenous. As the 
disease advances the inflammation spreads to the bone and eveA to 
the medulla ; suppuration rapidly ensues, and pus, often in con- 
siderable quantities, is formed beneath the periosteum. If the pus 
is not let out by a timely incision, it quickly spreads far and wide, 
stripping off the periosteum from the bone, and leaving the latter, 
thus cut off froni its nutritive supply, bare and dead. In this 
manner large portions, or even the whole of , the shaft, with the 
exception generally of the epiphyses, may perish. 

When the disease is very rapid in its course the periosteum is 
occasionally found separated even before pus has had time to form, 
in which case a small quantity of turbid,^ blood-stained fluid is 
commonly found between it and the bone. 

Acute periostitis is generally limited to the diaphyses of long 
bones ; the epiphyses are seldom attacked, since they have a separate 
set of vessels, which, so long as the epiphysial cartilages remain un- 
ossified, do not communicate with those of the diaphysis. Excep- 
tions to this rule do, however, occur. The neighbouring joints are 



ACUTE PBRIOSTITIS. 3 

occamoTially mvolyed in the diBoase, as their capsules are genetically 
contmuons with the periostenm. Acate pmostitis frequently 
terminates in pyflBmia, abscesses in the heart and pericardium 
being exceedingly common in pyedmia from this cause. 

The manner in which the dead bone is separated, and the diaft 
restored by the formation o€ new bone, will be found described 
under necrosis. 

Actde periosHUs, wUh death of the whole diaphyeia ; (he epiphyeee not 

ogeideA, 

L 258. — ^Acute periostitis of the clayide following a fall upon the 
shoulder. The whole length of the bone with the exeeption of the 
acromial and sternal ends died, and was found, as now seen, in a cavity 
formed by the separated periosteum and surrounding soft parts. The 
cayity in the recent state was filled with bloody pus. The patient was 
a delicate boy, aged five years. Several days after the f aU on the 
shoulder, ab*eady referred to, he complained of severe pain in and about 
the clavicle. The parts were swollen, and so painful that a complete 
examination could not be made. It was treated as a fracture, but in a 
few days severe inflammation of the pericardium, heart, and pleursa 
(pyaemia) followed, and the child died eleven days after receiving the 
injury. 

I. 366. — ^A femur from which the periosteum of the shaft had been 
completely separated by a large collection of pus, from a child two and 
a half years old. The child had received a slight injury four days 
before admission. Death occurred from pysomia. The heart is con- 
tained in xii, 127. 

Advie perioMMi vnJ&i death of a portion of the diaphyate. 

I. 199. — Section of a boy's tibia in which there is necrosis of the 
middle half of the shaft, with detachment of the periosteum and 
adjacent soft parts from the whole circumference of the dead portion. 
The necrosis was consequent upon acute inflammation of the perios- 
teum. 

I. 326. — ^The tibia of a boy, aged eight years. The upper portion of 
the shaft is dead, whilst new bone extends for some distance from the 
lower epiphysis upon the dead portion. The patient received an injury 
to the leg a few weeks before death. He died of acute pericarditis 
(pysBmia). 

Acute periostUis, wUh death of the whole diaphyeis and epiphyses. 

There is no specimen of acute periostitis spreading to the epiphyses 
in the museum. Such a condition is very rare. 

Chbonic Febiostitis. 

Chronic periostitis is almost always associated with iaflalnma- 
tion of the adjacent bone, but, unlike the acute, is seldom aocom- 
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panied bj seyere congtitutional symptoniB and death of large 
portions of bone. It is generally the result of an injnij to the bone 
or periosteum, or of syphilis, scrofdla, or rheumatism, and is gene- 
rally limited in extent, constituting what is commonly called a node. 

The periosteum, after presenting some increase of yascularity, 
which is, however, much less than in acute periostitis, gradually 
becomes thickened, gelatinous, and isAXj looking, in consequence of 
cell-infiltration, and can be more readily stripped off the adjacent 
bone than in health. 

The superficial layers of the bone beneath the thickened perios- 
teum are also usually infiltrated with inflammatory products. When 
the inflammation has reached this stage it may terminate in resolu- 
tion, or the inflammatory material both in tiie periosteum and in 
the substance of the bone may undergo ossification, leading to 
the permanent thickening of the bone, or, as is less commonly the 
case, break down into pus, leading to ulceration or necrosis of the 
bone beneath. The ossifying variety, or the hard node as it is 
called when limited in extent, is more common in the bones of the 
lower extremities ; the suppurating, or the soft node, in the cranium. 

OssiFTiNO Vabiett OP Pesiostitis. 

I. 53. — Section of a tibia exhibiting the effects of chronic periostitis. 
The periosteum is greatly thickened, and beneath it is an uregnlar 
deposit of bone derived partiy from subperiosteal ossification and partly 
from ossification of infiammatory matter in the circumferential Haver- 
sian canals. 

Sub-series A. 19. — Other half of above specimen (dry). 

The new bone formed under the periosteum presents various 
appearances. It may be produced in — 

Smooth wmform layers. 
Sub-series A. 2. 

Thm spongy layers, 
Sub-serie4 A. 5, 9, 11. 

StalactUic plates and masses. 
I. lU, 201, 375. Sub-series A. 14. 

Node-like m4xsses. 

Sub-series A. 13.— Sections of tibia with nodes on its anterior surface. 
The sections of the nodes show that the new bone was produced in great 
part on the surface of the old shaft, indicating that the inflammation 
was limited in great extent to the periosteum, a condition but rarely 
met with except in syphilis. 

Sub-series A. 8. — A typical specimen of a syphilitic node on the 
internal surface of the tibia. 

Sub-series A. 20.— A similar specimen. 
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Sub-series A. 23. — Sections of a tibia ezbibiting a oiroamscribed 
thickening and induration of its anterior wall, the result of periostitis 
following the irritation of a chronic ulcer of the soft parts coTering it. 

These nodes produced by chronic uleera must be distrnguished from 
those resulting from syphilis, which at first sight they somewhat re- 
semble In both there is a circumscribed formation of new bone, but in 
the former the new bone is sharply defined, with elevated edges, in the 
latter it is imperceptibly bevelled off into the old shaft ; in the former the 
surface is flattened, in the latter it is rounded; in the former it is 
irregular, rough, and coral-like, in the latter smooth, compact, and 
reticulated. 

It frequently happens that a cutaneous ulcer, though primarily 
leading to periostitis and the formation of new bone, may by ex- 
tension cause the ulceration of the same. 

Sub-series A. 52. — ^Portion of a tibia. An ulcer of fche integuments 
produced periostitis which gave rise to new bone in consequence of 
irritation ; the ulceration afterwards extended to the new bone. 

Sub-series A. 50. — See this specimen also. 

SUPPUBATIVB VaBIETT. 

In the hones of the craniv/m. 

Periostitis of the cranial bones is nearly always of syphilitic 
origin. It generally leads to ulceration and necrosis of the bone 
beneath. 

Sub-series A. 110, 117, and many other specimens in this series, 
exhibit necrosis of the skull following suppurative periostitis. 

In the hones of the extremities. 

Suppurative periostitis in the bones of the extremities is rare ; 
when it occurs, it is accompanied by ulceration rather than by 
necrosis of the adjacent bone. Around the ulcerated portion the 
periostitis generally assumes the ossifying form, hence new bone 
is generally deposited upon the surface of the shaft above and 
below the ulcerated spot. This condition is analogous to the 
xilcer with callous edges of soft parts. 

I. 172. — Portion of a tibia in which a large piece of the middle of the 
shaft has been destroyed by ulceration extending through it. The 
remaining bone exhibits the effects of inflammation, being light, brittle, 
and porous, and there is a sub-periosteal deposit of new bone upon its 
surface above 'and below the diseased part. 

The ulceration was the result of periostitis consequent upon external 
injury from a rope coiled round the leg. 
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OSTEO-MTELinS. 

The term (wteo-mjelhis is appfied to inflammatioii and suppn- 
mtum in the mecinlla and canoellons tiasiie of bone. Osteo- 
n^elitis u almoft inTariaUj caoaed 1^ some injury to the interior 
of a bone ; thus, H moet cqdubioiiIj ocean in the medolla oi long 
bones after compoond fractnie or aforgical operations, such as 
ampotations and lesections ; or in Hie diploe of the skoll-eap aft^ 
scslp wounds or blows upon the head. The disease is generally 
acute and widely diffosed, the inflanunation rapidly inyolTes the 
whole itiA^i^llf.^ and from thenoe spreads through the canoellous and 
compact tissue to the periosteum ; the large patulous yeins of the 
medulla become filled with purulmt thromlH, and the pati^it 
usually dies of pysBmia in a few days. Abscesses in the heart and 
pericardium are more frequent in py»mia from this than in 
pyaemia from any other cause. In other instances the inflammation 
is less acute and more circumscribed, pysemia does not oocuTy and the 
patient recovers. 

At first the bone-substance itself is unaflEected, but after the 
inflammation has reached the periosteum and suppuration has 
taken place the whole or greater portion undergoes necrosis. On 
section in the early stage the medulla, and to a less extent the 
cancellous tissue, appear intensely red and injected, and sprinkled 
here and there with numerous smaJl ecchymoses. Later on, col- 
lections of pus are seen scattered over the section, the yellow colour 
of which strongly contrasts with the viyid redness of intenroiing 
portions* Still later, the periosteum is found separated, the medul- 
lary membrane thickened, and a large portion of bone white and 
dead. In less acute cases, only the bone lamellsB immediately sur- 
rounding the medulla die (central necrosis or caries}. 

PiFFirSB OSTEO-MTEIiinS. 

In long bone§, 

I. 47.— flections ol the head, neck, and shaft of a femur exhibiting the 
^rlier stages of osieo-myelitis. The bone substance itself is unaffected , 
TOt the medulla is intensely injected and pus has been formed in 
places. The osteo-myelitis followed amputation of the thigh. 

1. 195.-H3ection of a tibia from a boy aged eighteen. The medulla is 
intensely inflamed, and inflammatory exudation and pus are abundantly 
««Posited in the cancellous tissue throughout the whole bone. Suppu- 
»'»tion has also occurred between the epiphyses and shaft, and irregular 
^^fttion extends through the articular cartilages into the knee- and 
*nkle-joints. (See 11. 46.) The periosteum is separated from the shaft 
»» nearly its whole extent, and is very yascular, thick, puffy, and velvet- 
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like on its inner sorfEuse ; the whole sliaft of the bone is in a state of 
necrosia. 

I. 60, — ^A section of a tibia, exhibiting the effects of oeteo-myelitiB. 
The inflammation has extended to the periosteom. Upon the external 
Borfaoe of the bone, in some situations, there is ulceration ; in others, 
there are irregabur deposits of osseous matter; and some small portions 
of its walls hare suffered necrosis. 

I. 207. — ^Portions of the hnmems, radius, and ulna. The sections of 
the humerus exhibit thickening of the medullary membrane, the result 
of osteo-myelitis. The membrane is in some places upwards of a line in 
thickness and presents an uneven yelyet-like surface. A portion of the 
lamellffi snrrotuiding the medullary canal has necrosed and lies loose in 
this cavity. A piece of glass is passed through a long fistulous passage 
leading from the medullary cavity through the lower end of the humerus 
into the elbow-joint. The greater part of the articular cartilage is 
removed from the ends of the bones forming the elbow-joint, and the 
remaining synovia] membrane is thickened. 

In short hones. 

I. 104). — Portions of the tarsus. Diffuse osteo-myelitis has occtmred 
in the cancellous structure of the os calcis, and the whole of the internal 
cancellous texture of the bone has perished, and was in process of 
separation from the thin osseous layer constituting its walls. 

ClBCUMSGBIBBD OSTEO-MYBLITIS. 

In stumps after ampidation, 

L 211. — Sections from the extremity of a stump after amputation 
above the knee. 

In this specimen, as is frequently the case when osteo-myelitis 
attacks a stiimp, the inflammation has been in g^eat part limited to 
the bone which immediately surrounds the medullaiy membrane. 
At the extremity of the stomp the inflammation has involved the 
whole circumference of the sawn end of the bone, from which the 
periosteum has receded, leaving nearly an inch of bone protruding 
beyond the soft parts. The protruded portion, and that immedi- 
ately adjacent to it, is dead and in process of separation. As the 
osteo-myelitis spread up the medullary cavity it became less 
diffuse, and involved less and less of the surrounding bone, so that 
more of the interior than of the exterior of the shaft perished, 
giving to ihe sequestntm' a conical appearance. This is well illus- 
trated on the surface of the sections where the line of separation 
between the dead and the living bone is marked by an arched layer 
of granulatioiis. A mass of soft spongy new bone, surrounding the 
old shaft above the necrosed portion, is formed, as seen in the spe- 
cimen, between the receded periosteum a^d the surface of the living 
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bone. In an earlier stage a fongating reddish mass of gra- 
nnlatdons is generaDj seen projecting througli the ring of necrosed 
bone from the inflamed mednUary caiily. This, with the recession 
of the periostenm, is pathognomonic of osteo-mjelitis. 

L 142.»Section of a femur from a stomp, exhibiting an irregular 
osseons deposit on its sorliEu^ immediately above its extremity which 
has perished. 

I. 155.— Portion of a femur from a stnmp. Both this and the prer 
ceeding specimen exhibit, in a dzy condition, the appearances described 
in I. 211. See also LSI. 

I. 158.— A seqnestrom from a stnmp. Its conical shape is well 
seen, and was prodnoed as described in I. 211. See also I. 164, and 
1.328. 

OSTITIS. 

Ostitis, or inflammation of the bone itself, is always associated 
with some amount of inflammation of the periosteum and medul- 
lary membrane ; it is therefore difficult in many cases to determine 
whether a given specimen should be considered as one of ostitis, 
periostitis, or osteo-myelitis, a point of some pathological interest, 
but fortunately of no practical importance. Ostitis may occur in 
any bone ; it is most &equently met with, however, in the ends of 
the long bones, in the bones of the tarsus and carpus, in the bodies 
of the vertebrsd, in the skull, and in the shafts of the bones of the 
lower extremities, especially the femur and tibia. It is generally 
the result of scrofula, syphilis, or rheumatism, but it may occur 
without any very evident predisposing cause. Ostitis in the ends 
of the long bones and in the bodies of the vertebrae will be more 
particularly referred to under ''diseases of the joints" and 
" diseases of the spine." Ostitis may conveniently be divided into 
three stages : — 1st. Increased vascularity. 2nd. Earefaction. 3rd. 
Sclerosis — each corresponding to a similar stage of inflammation of 
soft parts. 

let Stage, Increased vascularity. 

The blood-vessels in the Haversian canals and cancelli become 
dilated and distended with blood, as in the initiatory stage of 
inflammation of soft parts, and the vascular derangement rapidly 
extends to the vessels of the periosteum and medulla. The 
periosteum appears red and injected, and more readily separable 
from the bone than in health. On removing the periosteum, the 
surface of tbe bone appears suffused with a pinkish blush, markedly 
contrasting with the whiteness of the surrounding healthy bone. 
Scattered over the pink surface are numerous bloody points, due. 
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to the rupture of the enlarged blood-Yessels that nm from the 
perioBteiim into the Haversian canals. 

On section the bone appears full of blood, and of a bright red 
colour, with here and there a patch of jellow from commencing 
inflammatory infiltration. The medulla, like the periosteum, is 
slightly red and injected. 

Appearance of the w/rface of the hone after removal of (he periodewn, 

I. 1. — Portion of a tibia. The periosteiim has been reflected, and is 
very yascnlar. The surface of the bone is of a pink colour and dotted 
with points of red, showing the ix^ection of the enlarged blood-yesseLs. 
The inflammation was the result of an abscess in the medulla. 

Appearance on section. 

I. 14. — Section of a tibia of a dog, in which necrosis was produced in 
a portion of the middle of the shaft. The bone aboye and below the 
necrosed part is inflamed. It appears highly vascular, and of a bright 
red colour. 

1. 11. — ^A similar specimen. See also I. 48. <« 

2nd Sta^e. Barefactian. 

In the second stage, comparable with that of exudation in soft 
parts, the connective tissue, enveloping the blood-vessels in the 
Haversian canals and canceUi, becomes infiltrated with inflam- 
matory material, probably in great part derived from the escape of 
white blood-cells and from the exudation of liquor sanguinis from 
the dilated vessels. The earthy salts are loosened from their con- 
nection with the animal matter, and the bone lamellas and trabecule 
are softened, eaten into as it were, and in part absorbed by the 
pressure of the inflammatory material, so that the Haversian canals 
and cancellous spaces appear pretematurally dilated and expanded, 
the compact bone being thus converted into cancellous and the 
cancellous widened out. Some authors maintain that the bone- 
corpxuscles themselves take part in this rarefying process, whilst 
others believe that they remain entirely passive and are simply 
destroyed, along with the lacunsa in which they are contained, by 
the pressure of the inflammatory material. 

The periosteum and adjacent soft parts are generally thickened 
and infiltrated with inflammatory products. The bone itseK is 
lighter and softer than natural, and usually increased in size, 
and in the dry specimen rough, porous, and " worm-eaten" on 
the surface. 

On section it presents a mottied reddish-yeUow appearance from 
the presence of the inflammatory material in the cancelli ; the walls 
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of tbe shaft in the case of the long hones are increased in thick- 
ness, and instead of presenting their ordinary ccnnpact stmctnre, 
appear oancellons, apparentlj from ihe separation and widening out 
of the bone lamells. The meduUaiy membrane, like the peiios- 
teum, is usually thickmied and infiltrated. In macerated specimens 
the whole bone appears light, spongy, and eaneellous in texture. 

When a whole bone, as the tibia, is inflamed, it may become 
increased in length as well as in thickness. (Sub-series A. 46.) 

I. 20. — Section of a tibia. Abundant inflammatory material is seen 
filling the cancellous tissue in the head of the bone. 

I. 56. — Sections of the bones of an elbow-joint. Their whole texture 
is very light and brittle. From a boy in whom the inflammation had 
lasted Beveral years. 

I. 94. — Section of a femur. There has been an abscess in its cancel- 
lous tissue just above the condyles. The bone is expanded from pressure 
of inflammatory material for Some distahce beyond the seat Of the 
abscess. 

I. 138. — Portion of an os innominatum. The bone is incre^ed in 
thickness from the expansion of its Haversian canals and cancelli. Its 
texture is very light and brittle. 

I. 132. — Section of a femur, exhibiting the rarifying stage of ostitis 
around a portion of the shaft near the great trochanter which has 
undergone necrosis. 

Sub- series A. 46. — A tibia and fibula. The tilna exhibits the rari- 
fying stage of ostitis. 

3rd( Singe, Sclerosis. 

This stage is comparable with that of induratioh and fibroid thick- 
ening of the soft parts. The inflammatory material filling the 
dilated cancelli and Haversian canals, together with that infil- 
trating the periosteum and medulla, becoliies organized and under- 
goes ossification, so that the cancellous bone is converted into 
compact. Mr. Morrant Baker thinks that too much stress is laid 
upon the expansion of the compact bone and subsequent ossifica- 
tion of the inflammatoi^ material in the expanded cancelli. He 
believes that the increased thickness of the Wall of the shaft is due 
rather to formation of new bone, both by the periosteum and 
endostenm, than to expansion of the original shaft. 

The whole bone is exceedingly hard and heavy. On removing 
the periosteum, which is always thickened, the surface of the bone 
is found covered by an irregular deposit of new osseous material. 
On section the walls of the shaft appear uniformly dense, com- 
pact, and greatly increased in thickness, the cancelli oblitei^ted, 
and the medullary canal encroached upon or completely filled up 
by the new osseous material. The latter condition is very common 
in the ends of stumps after amputation. The Haversian' canals are 
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gmaller and fever in number than natuiBL Althongli sclerooB, in 
conformity with the general usage, hat been here described as a 
stage of ostitis, it would be more sdentificall j correct to regard it 
as a termination. For it must be remembered that after inflam* 
matory exudation has taken place, although ossification is the most 
common result, other changes than this may occur, such as caries, 
necrosis, or suppuration and abscess, aQ of which might be as cor- 
rectly designated stages of ostitis as sclerosis, but which with more 
propriety are always described as what they, accurately speak- 
ing, are — so many different terminations of the inflammatory 
process. 

L 51^ — A section of a tibia. There has been necrosis of a portion of 
the outer wall and cancellons tissue. Inmiediately arooiid the dead 
bone extensiTe ulceration has tak^i place, and around this the inflam- 
matory material filling the cancelli has undeigone ossification. Con- 
siderable quantities of inflammatory neoplasia haye also been formed in 
the medolla, and in one situation this has been nearly consolidated into 
bone. 

I. 74. — Sections of a tibia and fibula exhibiting ossification of the 
inflammatory material in the cancellous tissue. The ostitis was due to 
the irritation of a malignant ulcer penetrating the bone. 

I. 75. — Section of a tibia. The walls are generaUy thickened and the 
cancellous tissue is consolidated by osseous deposits except in the part 
near the upper end of the bone. The disease had existed twenty-five 
years, haying commenced in a severe laceration of the integuments, 
which never properly healed. 

I. 196. — Sections of the humerus firom a young person in whom there 
had been long-standing disease in and around the elbow-joint. A very 
thick layer of osseous substance has formed around the shaft to the 
borders of the articular surface; this osseous substance presents a 
vascular cancellous texture, and is surrounded by a layer of compact 
substance which is covered by the periosteum of the original bone. It 
is doubtful whether the new bone formed in this remarkable case was a 
deposit in the periosteum and on the surfiice of the shaft, or whether the 
disease consisted in the expansion of the walls of the bone by the 
gradual separation of the outer from the inner layers, and in the 
formation of cancellous bone between them. 

The ulna and radius from the same joint presented a similar appeai*- 
ance ; they are contained in 1. 197 and 198. 

I. 131.— Section of a tibia exhibiting various changes of structure 
consequent upon ostitis and osteo- myelitis. Ossification of the inflam- 
matoiy new formation in the cancelli has taken place in some situations, 
while in others the ostitis has only reached the second stage. In other 
parts, again, suppuration has occurred. 

Sub-series A. 1. — ^A femur, tibia, and fibula, exhibiting the rarifying 
stage of ostitis and the commencement of that of sclerosis. 

Good specimens of sclerosis in the shafts of long bones are also seen 
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in Sab-series A. 2, 3, 4, 5, 12, 18, 22, and 24. In most of these it is 
difficult to say how much of the increase in thickness of the walls of the 
shaft; is due to ostitis, and how much to periosteal and endosteal forma- 
tions of new bone. 

Sub-series A. 29.— Portions of a skull cap, exhibiting obliteration of 
many parts of the diploe, with irregular thickening and porosity of its 
tables, and deepening of the arterial grooves upon the internal table. 

Sub-series A. 30, 31, 41, and 43. — Similar specimens. 

Under the name of osteitia deformans Sir James Paget has called 
attention to a peculiar form of chronic inflammation of the bones. 
" The disease,'' he says, '' affects most frequently the long bones of 
the lower extremities and the skuU, and is usually symmetrical ; the 
bones enlarge and soften, and those bearing weight yield and 
become unnaturally curved and misshapen. . . . The bones show the 
consequences of an inflammation, affecting in the skull the whole 
thickness, in the long bones chiefly the compact structure of their 
walls, and not only the walls of their shafts, but in a very charac- 
teristic manner those of their articular surfaces." 

Sub-series A. 183. — Sections of the tibia and of the bones of the 
cranium, from the case upon which Sir James Paget's description of 
this form of ostitis is based. (See ' Med.-Chir. Trans.,' voL Ix.) 

It is probable that many of the large porous skulls referred to 
above are specimens of a similar disease. 

CARIES OB ULCERATION. 

The term caries is here used as synonymous with ulceration of 
bone ; by many, however, it is restricted to that form of caries 
here described as the strumous variety, which they look upon as a 
distinct disease. 

Caries is the molecular death and disintegration of bone, a con- 
tinuation, in fact, of the rarifying stage of ostitis, the thinned and 
eroded trabeculse becoming in caries still further eroded, and finally 
broken down into small particles which escape with the inflam- 
matory discharges or become absorbed. Its favourite seat is in 
the cancellous tissue ; it may occur, however, though much less 
frequently, in the compact tissue. 

Many points of resemblance exist between caries and ulceration 
of soft parts. " Each affection," says Professor Cooper, " is pre- 
ceded by inflammation; each is attended with the formation of 
matter ; each may be followed by the production of granulations ; 
each may arise from local or constitutional causes ; and each may 
be combined with the total extinction of vitality in certain points 
of the textures affected. Thus, precisely in the same way as we often 
see ulceration and sloughing exhibited together in the soft parts, 
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we also frequently find caries and necrosis preyailing together in the 
bones." Moreover, in caries of bone, as in ulceration of soft tissues, 
the parts around may be healthy, thickened, or in a state of softening. 
On contrasting caries with necrosis it will be seen that caries is 
molecular death of bone, necrosis death en masse ; that caries gene« 
rally affects the cancellous tissue, necrosis the compact ; that caries 
is accompanied with but little, necrosis with extensiye formation 
of new bone. 

Caries may be dirided into simfple and strumous. 

Oabies Simplex, ob Simple Ulcebatioit. 

Simple ulceration may occur in any bone that has been the 
subject of inflammation. It is commonly met with, however, 
attacking the articular surface of the cancellous ends of bones after 
destructive inflammation of the joints ; less frequently it occurs in 
the compact tissue of the shafts of the long bones after some forms 
of periostitis, and still more rarely in the lamellie immediately 
surrounding the medullary canal after chronic osteo-myelitis. 

Ulceration of syphilitic origin will be described imder syphilis of 
bone. 

Simple ulceration is characterised by its limited extent, by the 
indurated condition of the bone around, and by the tendency of the 
ulcerated surface to form granulations. Its appearances may be 
studied in detail as it occurs in the articular surfaces of bones 
after destructive joint disease, and in the compact tissue of the 
shafts of long bones after periostitis. 

In (he articulwr surfaces of cancellous hones. 

Simple ulceration, when it attacks the articular surfaces, com- 
monly sets in as soon as the cartilages are destroyed and the bared 
bone presents into the cavity of the joint. The process is as follows : 
— ^Whilst the cartilages are undergoing destruction the bone 
beneath becomes inflamed. The rarifying process, however, in the 
layers of bone next the cartilage does not pass into that of sclerosis, 
as described under ostitis, but is continued, the thinned and eroded 
bone trabecule becoming still further thinned and eroded until 
they are completely disintegrated and broken down, or so thinned 
that they are worn away by the friction of the contiguous articular 
surfaces upon each other. Whilst this destruction is taking place, 
the inflammatory material, which has been formed in less quantities 
in the bone below where the inflammation was less intense, becomes 
organized and ultimately undergoes ossification, thus limiting the 
extent of the ulceration. The manner in which granulations may 
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afterwards form, and by uniting with those of the contiguous 
articular surface, produce bony anchylosis, will be described under 

diseases of the joints. x. . v 

The ulcerated surface appears sharply cixeumscribed, of a bright 
red colour, superficially excavated, and covered by small quantities 
of pus and minute particles of disintegrating bone. On section, 
the bone immediately below the excavated surface appears simply 
rarified, infiltrated with inflammatory material, and slightly soft- 
ened, but not oily and fatty-looking as in strumous caries. Still 
further from the surface the bone retains its natural hardness, or 
may be harder than natural from ossification of inflamma tory 
material in the cancellL New bone is also formed beneath the 
periosteum around the ulcerated articular end. 

In the dry specimen the ulcerated surface appears superficially 
excavated and " worm-eaten," whilst the bone immediately below 
presents the ordinary characters of rarifying ostitis, and still lower 
those of sclerosis. The periosteal new bone generally assumes the 
form of stalactitic spicula, markedly differing from the flat nodtilar 
masses surrounding joints which have been the subjects of chronic 
rheumatic arthritis. 

n. 4. — The bones of the ankle-joint. The cartilage has been removed 
in great part from the articular snrfaces of the tibia, fibula, and astra- 
galus, and the bone beneath is saperficially ulcerated. 

See also II. 2. 

II. 23.— Bones of the wrist, exhibiting the efOfects of infiammatioK in 
the whole of the carpal and metacarpal joints. The curtietdar SMrfaces 
of the several bones are extensively ulcerated, some superficially, others 
deeply ; there is a very abmidant formation of new bone around the 
ulcerated parts. The ulceration was probably the result of inflamma- 
tion of the wrist-joint. Compare this specimen with 1. 40, in which the 
ulceration was of the strumous variety, and began in the interior of the 
bones themselves. 

II. 30. — Bones of an elbow-joint, exhibiting the effects of inflamma- 
tion which probably commenced in the joint. The texture of the bones 
has become porous and spongy, their articular surfaces are ulcerated, 
and upon the external surfia^e of each bone there is an irregular deposit 
of new bone in ridges and sharp processes. 

Compare the new b<me in this specimen with that in n;20, 22*, and 

TT^fil—JF^ ^^ specimens of chronic rheumatic arthritis. 
loirTf TV,«t J^"^"?^ aorticular portions of the bones of the elbow- 

t^lerSnti'tt^^^^^ T ^^,^T^^ Z *^ ^"^^"^^ 
and in parts ^^^^21.?^- r^^^f'*^ '^*"^ "^ '^ 
the time of the exeis^n r^ ^<^«j;ation had not been progressive at 

the joint are thinly cove^ed^.^ '""^T'l ""^ ^l ^^"^'^ ''^ ^^^^^ ^ 

J covered by periosteal new bone. 
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In the compact iisstie of the shaJU of long bone$. 

Ulceration of the shafts ol long bones is generallj the lesnlt of 
chronic periostitis. The inflammation spreads from the periosteum 
to the adjacent bone, the compact tissue of which is converted into 
cancellous, as in ordinary rarifjing ostitis. In the snperficial 
layers, where the inflammation is most intense, the rarifying process 
is continued, and the bone trabecular are finally worn away, as in 
the ^iicular ends, by the pressure of the inflammatoiy material, 
which, together with the internal layers of the periosteum, either 
assumes ihe form of granulation tissue or suppurates iwd breaks 
down into pus. In the latter instance the ulceration is frequently 
combined with necrosis of small portions of the superficial layers of 
the bone. 

On removing the periosteum, the internal surface of which 
appears covered by granuktions, the bone is, found superficiaUy 
excavated, softened, and broken down, while the bone below appears 
rarified, and, still deeper, sclerosed. Sub-periosteal ossification is 
likewise generally present on the surface of the shaft around the 
ulcerated part. 

After the inflammation has ceased the excavated surface becomes 
covered with granulations which undergo ossification, and so in 
great part restore the loss of substance of the shaft. 

I. 51. — ^A section of a tibia, in which several irregular, thin pieces 
of the outer wall of the shaft have perished. The surfiAce of the wall 
around the dead portions of bozve is extensively ulcerated, and aroond 
this ulcerated part new bone has been extensively formed. 

Sub-series A. 57. — Section of a tibia with superficial ulceration, 
necrosis, and a considerable formation of new bone around the ulcerated 
surface. The other half of I. 51 (dry). 

I. 172. — ^Portion of a tibia in which a large piece of the middle of the 
shaft has been destroyed by ulceration and necrosis. The remaining 
bone is inflamed and new bone has been found around the ulcerated 
part. 

I. 369. — Section of a tibia which had been the seat of chronic inflamma- 
tion for many years. Q]{here is considerabte thickening and induration, 
with ulceration of the front Buriace^ ; the small cavities contfuning solt, 
pulpy, and gritty material, but no s^questrom. 

I. 221. — ^The upper part of a femur, the surface of which is irregu- 
larly, and for the most part superficially, ulcerated. Small portions 
only of the external lamellsB remain, and these are in many parts covered 
by a thin layer of new bone. The epiphyses of the great trochanter 
and the head of the bone have separated. ' 

These clugigea were consequent on sloughing over the great tro- 
chanter. 

Sub-series A. 53. — Portion of a tibia exhibiting superficial andexten- 
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Bive ulceration of the upper lialf, with new bone about the borders of 
the ulceration. 

Sub-series A. 54. — Portion of a tibia exhibiting deep ulceration of 
its walls, with thickening and induration of the surrounding bone. 

Sub-series A. 80. — Five dorsal TertebrsB exhibiting superficial ulcera- 
tion on the anterior surface of the bodies ; the ulceration was connected 
with a psoas abscess. 

Contrast this with I. 55, in which interstitial absorption of the 
TertebrsB has been produced by the pressure of an aneurism. In the 
latter specimen it will be obsenred that the fibro-cartilages and con- 
tiguous edges of the bodies are entire. See also Sub-series A. 182. 

In the la/yere of hone immediatel/y surrownding the medullary canal, 

the reetiU of osteo-myelUis. 

The process is here similar to that described under ulceration of 
the shaft following periostitis. 

I. 163. — Sections of the head and upper portions of a tibia ; the bone 
around the medullary cavity is irregularly excavated by ulceration. 
Ulceration has also taken place in the more superficial parts of the 
head, and the whole structure has been subject to long-continued 
infiammation. 



Strumous Cabibs, ob Unhealthy Ulcbbation. 

Strumous, like simple caries, is here regarded merely as a con- 
tinuation of the rarifying stage of ostitis, as a continuation, how- 
ever, not of the ordinary healthy variety of ostitis, but of an ostitis of 
a low or so-called '' strumous " type. The characteristic appearances 
of this form may be therefore referred rather to the nature of the 
previous inflammation than to any inherent differences in the 
ulcerative process. 

Thus regarded, strumous caries bears to simple caries the same 
relation as the so-called strumous ulceration bears to ordinary 
ulceration of soft parts. Many, however, maintain that it is 
a distinct disease, and restrict the use of the term caries to it 
alone. It is characterised by the tendency of the inflammatory 
products to undergo caseous degeneration, by the extensive destruc- 
tion of the affected part, by the softened, fatty, and oily condition 
of the bone around, by the little tendency to the formation of new 
bone, and by the feeble efforts towards repair. 

The favourite seats of strumous caries are the cancellous ends of 
the long bones, the short cancellated bones of the tarsus and cai-pus, 
and the cancellated vertebral centra. 

The ulcerative process is preceded by a low so-called " strumous " 
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form of inflammation in the interior of the bone, oocasionalljy hj 
a "deposit" of miliary tabercles. The inflammatoiy materia!, 
which manifests a marked tendency to caseous changes, gradoallj 
makes its way to the surface, where it sets up inflammation of the 
periosteum and destruction of the articular cartilage and neigh- 
bouring joint. 

In this condition the bone, which still retains its outward form, 
is ligbt, soft, and porous, so that it can be cut with a knife ; on 
section its cancelli appear dilated and filled with a reddish jelly-like 
or tubercular-looking material. The thinned and eroded tebeculs 
next appear to xmdergo fatty changes and to break down and disin- 
tegrate, whilst the inflanmiatory material softens into pus. The 
disintegration (ulceration) may begin either at the surface or in 
tbe interior of the bone. In the former case the surface appears 
irregularly and deeply excavated and covered with a thin ichorous 
and bloody pus mingled with small portions of broken-down bone ; 
whilst immediately below, the trabecuLe are so soft and rotten that 
they can be readily broken down by the pressure of a probe. On 
section the bone is found soft and fatty looking, and its cancelli 
filled with the products of the disintegration of the inflammatory 
material and osseous trabeculsd. 

When the disintegration begins in its interior, the bone often 
becomes reduced to little more than a thin shell from the breaking 
down and disintegration of t*he cancellous tissue. In some instances 
the ulceration may be accompanied by necrosis of small portions of 
the bone (caries necrotica), or by limited formations of pus 
(abscesses). 

The periosteum becomes vascular, thickened, and loosened from 
the carious spot, but, as a rule, no new bone is formed around, as in 
simple ulceration. The adjacent soft parts likewise become thick- 
ened and infiltrated, and are frequently found riddled with fistulous 
passages, lined by characteristic granulations, leading down to the 
bone. Abscesses, having no necessary connection with the bone 
beneath, may also be produced by the breaking down of inflam- 
matory material infiltrating the soft tissues. 

I. 37. — Sections of the lower end of a tibia and fibula of a child. The 
waUs of the bone are thin and soft, and its cancellous spaces are filled 
with tuberculons-looking material (probably inflammatory products 
which have undergone caseous changes). 

I. 38 and 39. — Similar specimens. 

In all the preceding specimens the cartilages have not as yet become 
affected. 

I. 40. — The bones of two wrists, together with the lower ends of the 
radii and vlnsa and the metacarpal bones, exhibiting the effects of 

2 
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BtmmoaB ulceration. On the left side the carpal bones are nearly 
destroyed, and there are large deep cayities, bounded by soft, greasy, 
crumbling bone, in the adjacent parts of the bones of the forearm and 
metacarpus. 
Compare this with simple ulceration in bones of the wrist, 11. 23. 

I. 43. — Bones of a knee-joint. The cancellous spaces are infiltrated 
with a yellow tuberculous-looking material, probably inflammatory 
products which have undergone caseous degeneration. In some situa- 
tions ulceration has taken place on the exterior of the diseased bone. 
The epiphyses are separated from the shaft. The articular cartilages 
are in some places destroyed. 

II. 63. — llie great trochanter, with a portion of the shaft and the 
remains of the neck of a femur, excised from a girl with disease of the 
hip. The head and almost one third of the neck of the femur were 
destroyed by ulceration. The remains of the neck and of the whole 
substance of the trochanter and of the diseased portion of the shaft 
are soft, light, and thinly walled. See also II. 48. 

II. 67. — The head and fragments of the neck of the femur, excised in 
a case of hip-joint disease. The articular cartilage is removed and 
the head of the femur is ulcerated. The texture of the bone is soft, and 
in the recent state was deeply ruddy. The cancellous spaces are in 
many parts fiUed with inflammatory material. 

I. 307. — An OS calcis. In its posterior third is a considerable cavity, 
which communicated by a sinus with the sole and with the inner side 
of the foot. It contained foetid pus, and the mass of dead bone seen in 
one side of the specimen. The bone thus situated was necrosed and 
separated, but being impacted at the point where the sinus communi- 
cated with the cavity there was no evidence during life of the com- 
pletion of its separation. The bone around the cavity in which the 
sequestrum is contained is infiltrated with inflammatory material, and 
in places carious. The man from whom this preparation was taken 
died of tubercle of the lungs. See also I. 302. 

I. 377. — Caries of the os calcis. The foot was removed from a man, 
aged twenty-one, who had been laid up for nearly two years with 
suppurating fistula connected with the disease. 



NECEOSIS. 

Nbcbosis is the death of the whole or part of a bone, and is analo- 
gous to gangrene of the soft parts. It usually afEects the compact 
tissue of the shafts of the long bones, less frequently the cancel- 
lous tissue in the ends of the long and interior of the short bones. 

When the whole of a bone dies the necrosis is said to be com- 
plete, or total; when a part, incomplete, or partial. If only the 
outermost laminsB perish, it is spoken of as peripheral ; if only the 
innermost (those immediately surrounding the medulla) as central. 
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Althougli necrosis is here classed as one of the results of inflam* 
mation, it may be produced by other means. The immediate cause, 
however, can in all cases be traced to the cessation of the circula- 
tion through the bone, and the consequent cutting off of the nutri- 
tiye supply. The conditions that may give rise to this stoppage of 
the circulation are very numerous, and will be considered under 
the heads of Inflammatory, Traumatic, and Constitutional causes. 

Ikflammatoby Causes. 

Inflammation of the periosteum (periostitis), of the medulla 
(osteo-myelitis), or of the bone itself (ostitis), is a frequent cause of 
necrosis. In periostitis and osteo-myelitis the death of the bone, 
as we have already seen, is due to the cutting off of its blood supply 
in consequence of the destruction of the yessels which run from 
the periosteum and medulla to the bone. This process is analogous 
to that which occurs in acute cellulitis, where death of the skin 
results from the destruction of its vessels which ramify in the 
cellular tissue. 

The necrosis of the jaw so common in lucifer-match makers, 
appears to be the result of a local periostitis induced by the contact 
of the phosphorous fumes with the periosteum lining the tooth 
socket. Mercurial necrosis of the jaw seems also to depend upon 
inflammation of the periosteum. Both will be more particularly 
referred to under diseases of the jaws. 

In ostitis the cessation of circulation is brought about by the 
pressure of the inflammatory material upon the blood-vessels con- 
tained in the Haversian canals and cancelli — a process which may be 
compared with that which happens in acute inflammatory gangrene. 
Necrosis, however, under such conditions is more common than 
gangrene, as bone from its hard and resisting nature is less capable 
of rapid distension than soft parts; hence its vessels are more 
likely to become compressed. It is only, however, when the inflam- 
mation is veiy acute that the inflamed portion of the bone dies ; 
when it is less acute the walls of the Haversian canals and cancelli, 
as we have seen, gradually yield and disintegrate before the more 
slowly produced inflammatory material ; the vessels therefore escape 
compression, and molecular death of the bone (ulceration or caries) 
rather than necrosis results. Portions of bone, however, in the 
neighbourhood of the inflamed part may die from the impairment 
of their circulation by the inflammation or ulceration around. 
Hence the frequent occurrence of necrosis and caries in the same 
bone. Necrosis following ostitis is most commonly met with in the 
cancellous tissue in the short and heads of the long bones. 
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NeoronsfoUaurmgperiottUis or ogteo-nvyelUit. 

I. 337.— The whole shaft of a femur in a state of necrosifl consequent 
upon acute periostitis. The death of the bone was probably due to the 
destruction of the vesseb of the periosteum by the acute suppuration of 
this membrane, and to the propagation of the inflammation through 
the Haversian canals to the medulla. 

L 176. -Section of the shaft of a femur, exhibiting necrosis of a smaU 
portion of the inner layers of its wall, consequent upon osteo-myelitis. 
The rationale of the process is similar to that described in the former 
specimen of necrosis following periostitis. 

I. 177.— The other half of the bone, No. 176, macerated. 

I. 322.— Nearly the whole of the lower jaw in a state of necrosis, 
removed from a man who had been engaged some time in a lucifer- 
match manufactory. 

I. 101.— The second phalanx of a thumb separated after necrosw, 

which followed a whitlow. 

I. 228.— The last phalanx of a thumb which exfoliated, almost entire, 
in a case of whitlow. Necrosis following a whitlow is due to the 
destruction of the periosteum by the acute suppuration in the sheath 
of the flexor tendons. 

I. 102.— A lower jaw, nearly the whole body of which suffered 
necrosis after the administration of a few grains of calomel in a case of 
fever. 

Necrosis foUowing oeiiHs, 

I. 104.— Portion of a tarsus exhibiting necrosis of the os calcis. The 
whole of the internal cancellous texture of the bone has perished, and 
was in process of separation from the thin osseous layer constituting 
its walls. The necrosis appears to have succeeded to a diffuse suppura- 
tion through the os calcis, the inflammatory material causing com- 
pression of the blood-vessels in the Haversian canals and cancellL 

• 

Tbatjmatig Causes. 

Necrosis may occur after almost any injury^ a bone. Its imme- 
diate cause is referable, in the majority of cases, to the destruction 
of the periosteum or medullary membrane, and to the formation of 
extensive clots in the vessels contained in the Haversian canals ; 
more rarely, as in the case of an injury to a bone without wounds 
of the soft parts, it appears to be the result of compression of the 
blood-vessels by extensive extravasations in the bone, medulla, or 
under the periosteum. The inflammation, however, which com- 
monly foUows mjury has a share in its production. 

Among the common injuries that produce necrosis in the ways 
above mentioned are— compound fractures, sawing or trephining, 
wounds of Boft parts exposiag the bone, bums, appUcations of 
strong acids, or even simple blows or falls upon a bone 
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From compound firadure, 

L 20. — ^Portion of a tibia from a oomponnd f raotare. Part of the 
eztremity of tlie bone has acquired the peculiar white appearance of 
necrosed bone. Here necroflis was probably caused, not only by the 
denudation or death of the periosteum, but also by the plugging of some 
of the yessels of the bone by clots, and compression of others by the pro- 
ducts of the inflammation following the iigury. 

From sawing and trephining, 

I. 155. — ^Portion of a femur from a stump, the sawn end of which 
has undergone necrosis. This was probably due either to local osteo- 
myelitis following the injury, or to the formation of extensiye clots in 
the divided blood-vessels, cutting off the nutritive supply from the end 
of the bone. 

I. 79. — ^Portion of a skull which exfoliated after trephining. As in 
the former specimen of necrosis from sawing, the death of the bone was 
due either to the formation of extensive clots in the divided blood- 
vessels, or to ostitis following the injury inflicted by the trephine. 

From bum8 and eavierixation of ihe periosteum. 

Sub-series A. 104. — A skull-cap in which there has been necrosis of a 
large portion of both tables of the frx>ntal and right parietal bones. 
The result of a bum. 

I. 7. — Tibia of a dog, exhibiting a portion of its walls, dead and in 
process of exfoliation after cauterization of the periosteum. These 
changes resulted partly from the destruction of the periosteum and 
external layer of bone by the cauterization, and partly from the inflam- 
mation following the injury. 

L 19. — Sections of a tibia, of which nearly the whole length and 
thickness of the walls of the shaft perished after inflammation of the 
periosteum, produced by the application of nitric acid to a sloughing 
ulcer in the front of the leg. 

From the dedruction of the msdulla. 

I. 9. — Section of the tibia of a dog, in which a large portion of the 
cancellous tissue and of the walls of the shaft perished from destruc- 
tion of the medulla. In such a case the necrosis is in part due to the 
destruction of the vessels of the medulla, and in part to the intense 
inflammation set up in the surrounding bone as the results of the 
injury. 

From blows or falls, 

L 229. — The lower part of an os coccygis, which necrosed and 
exfoliated after a fall on the buttocks. 

I. 145. — Portion of an upper jaw, with two molar teeth, which sepa- 
rated by exfoliation, from a boy aged six years. The necrosis was con- 
sequent on a severe blow upon the face. 
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CONSTirXTTIONAL CaTTSES. 



Amongst the constitational causes may be mentioned syphilis, 
scrofula, rheumatism, and the continued and eruptive fevers. In 
all these the necrosis is probably due to local inflammations of the 
periosteum and bone. Acute necrosis, in which large portions of 
bone, without any evident exciting cause, die, appears to be due to a 
peculiar constitutional state analogous to that of pyaemia. 

Sub-series A 90. — ^The sknU-cap of a young woman, in which in the 
course of eyphiUa the greater part of the outer table of the frontal bone 
BufEered necrosis. 

I. 102. — ^A lower jaw, nearly the whole body of which suffered 
necrosis after the administration of a few grains of calomel in a case of 

JCVCT, 

I. 309. — ^An ulna necrosed in its entire extent, saving its epiphyses, 
separated and removed during life from a child who had suffered from 
an attack of the ckichen-fox. It appeared to result from acute 
periostitis. 

L 321. — ^A clavicle in a state of necrosis, following an attack of 
glanders contracted from a glandered horse. 

I. 301. — Part of the upper third of the shaft of the humerus which 
had necrosed, and was removed by operation from a youth of stru- 
mous habit, who had suffered from rhefwmatism. 

Chabagtebs of Dead Bone. 

Dead bone can be readily recognised. It it bloodless, white, 
hard, dry, and sonorous when struck, often becoming brown or 
black on exposure to the air and discharges. When separated, its 
free surface is smooth and even, or, if previously inflamed, rough 
and irregular, its margins serrated and ragged, and its previously 
attached surface rough and uneven. These appearances, however, 
vary somewhat, according to the situation, previous condition, Ac, 
of the dead bone. 

When previoiLsly healthy. 

I. 65. — A tibia from a young subject, in which there has been 
necrosis of nearly the whole shaft. The dead bone, which was pre- 
viously healthy, is white, bloodless, and smooth. 

When previously diseased, 

I. 64. — A tibia, exhibiting necrosis of its anterior wall. The dead 
bone, distinguishable by its black colour, instead of presenting the 
ordinary smooth appearance, is rough and uneven. This condition is 
due to the removal of part of its surface by ulceration previous to 
its death ; the black colour has been produced by the action of the air 
and discharges. 
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I. 104. — ^Portion of a tarsus, exkibitiiig necrosis of the os calds. 
The whole internal cancellons stnictore of the bone has perished, and 
was in process of separation from the thin ossoons layer constituting 
its walls. 

Separation of the Dead Boke. 

When from one or more of the causes previonsl j illustrated 
necrosis has talcen place, certain changes are set up in the parts 
aroundy wherebj the dead bone is separated from the Hying and 
the parts restored to their healthy condition. The following brief 
outline of the process, as it occurs in the superficial layers of the 
shaft of a previously healthy bone, may be taken as a type of what 
commonly happens. The ntunerous modifications depending on the 
previous condition of the bone, situation of the necrosis, ^., will be 
referred to under the specimens illustrating these peculiarities. 

As the result, say of an injury, a portion of bone dies, the perios- 
teum covering the dead portion, if not already detached, rapidly 
becomes so ; tiie bone around, from the irritation of the necrosed 
part, becomes inflamed, and a groove, due to ulceration, forms 
between the living and the dead, at the expense of the adjacent 
living bone. The groove deepens, until the dead portion is finally 
cut off irom the surrounding living bone, and lies bathed in pus in 
a cavity lined with granulations. It is now called a sequeatrum. 
The separated periosteum, simultaneously with these changes, ossi- 
fies, except at certain spots where it has been perforated by pus 
and discharges making their way from the dead bone to the 
surface. These apertures are called cloa,cas» If the sequestrum is 
now removed, the cavity that contained it fills with granulations, 
whidi subsequently ossify, and finally lead to the restoration of 
the shaft of the bone. The successive changes which occur in 
the separation of the necrosed bone will be illustrated imder the 
following heads : 

I. Separation of the periosteum. 

H. Increased vascularity and inflammation of the adjacent living 
bone. 

m. Formation of a groove around the dead at the expense of 
the adjacent living bone. 

IV. Complete separation of the dead bone by the deepening and 
completion of the groove. 

I. Separation of the joerioiteum. 

The periosteum (when not destroyed as it sometimes is in the 
case of injury) separates and is pushed to some distance from the 
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necrosed portion by the accumulation beneath it of blood or pus, 
according as tbe necrosis is due to injury or inflammation. Such 
at least is the most generally received opinion. Some observers, 
however, and among them Billroth, doubt whether the membrane 
is ever separated. They think it more probable that what appears 
to be separated periosteum is merely condensed cellular tissue 
derived from the soft parts, and that the periosteum itself is in all 
cases destroyed. 

After the periosteum (?) has separated it becomes inflamed, 
thickened, and lined by a layer of granulations. It finally under- 
goes ossification, as will be illustrated under the heading of 
'' Formation of new bone." 

I. 195. — Section of a tibia. The periosteum is separated from the 
shaft of the bone in nearly its whole length, and is veiy vascular, thick, 
pulpy, and velvet-like on its inner surface. This velvet-like appearance 
is due to the presence of a layer of granulations. 

I. 199. — Section of a boy's tibia, in which there is necrosis of the 
middle half of the shaft, with detachment of the periosteum and adja- 
cent soft parts from the whole circumference of the dead portion. 

I. 10. — Section of a tibia of a dog in which the shaft of the bone, in 
nearly its whole thickness, died. The periosteum separated from it 
and is thickened. 

n. Increased vascularity and inflammation of the adjacent living 

hone. 

In necrosis of inflammatory origin these changes necessarily exist 
prior to the death of the bone. But in necrosis from other causes the 
dead bone acts as a foreign body and sets up increased vascularity 
and inflammation in the bone around, which ultimately lead to further 
changes, to be presently described. The inflamed bone is recognised 
in the fresh or wet condition by its pinkish colour, which strongly 
contrasts with the white appearance of the dead portion and the sur- 
rounding healthy bone. Its surface is dotted with red points, the 
openings of dilated blood-vessels contained in the Haversian canals. 
These points appear as small apertures in the dry specimen, giving 
it a worm-eaten appearance. 

I. 13. — Section of a tibia, in which necrosis has been produced in the 
outer layers of a small portion of its walls. The dead bone is distin- 
guished by its yellow colour. The living bone around is inflamed, and 
can be recognised by its pinkish colour and the red points on its 
surface. 

' Sub-series A. 106. — A skull-cap, exhibiting extensive necrosis and 
ulceration of the whole thickness of the parietal bones. A groove has 
been formed around the dead portion; the increased vascularity of the 
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adjoinmg Hying bone ia indicated by the preaenoe of nnmerons minute 
apertures in it. These apertures are the dilated Haversian canals, and 
in the recent state contained enlarged blood-ressels. The dilatation of 
the Harersian canals was caused by the pressure of the inflammatoiy 
new material formed between the walls of the canals and the yessels 
contained in them. 

m. FarmaMon of groove around the dead ai ike eoBpente of ike 

adja,eeni Uving hone. 

This, the next change in the process of separation, may be com- 
pared with the formation of the line of demarcation in gangrene. 
The inflammation immediately surrounding the necrosed spot termi- 
nates in ulceration, the animal matter is destroyed, the earthy 
particles are set free, and a groove of separation is commenced, 
which becomes lined with granulations formed by the differentiation 
of the inflammatory material external to the line of ulceration. 
The necrosed part thus separating is analogous to the slough in 
gangrene. 

L 2. — Section of a tibia. In this specimen the bone surrounding the 
dead portion was previously healthy, but has become inflamed, and has 
begun to ulcerate beneath the lower part of the dead piece of bone, where 
a distinct groove without granulations may be seen. The upper half 
of the dead piece of bone is already separated from the living, the 
ulceration having proceeded further in this situation ; the groove is here 
lined with gpranulations, known in the specimen by their soft^ reddish, 
vascular appearance. 

I. 13. — Section of a tibia of a dog^ in which necrosis has been pro- 
duced in the outer layers of a small portion cf its walla. In one aitua- 
tion the formation of a groove between the living and dead bone haa 
commenced. 

IV. Complete separaiion of ihe dead hone hy the deepening and 

completion of the groove. 

As the ulceration advances the gproove gradually deepens until 
the dead bone is completely cut off from the living, and lies free, 
bathed in pus, in a cavity lined with granulations. 

In the more common forms of necrosis the dead is not completely 
surrounded by living bone, but is in certain situations in contact 
with the periosteum. Under these circumstances the periosteum 
may either share in the death of the bone, or separate i^om it and 
undergo ossification. In the former case the necrosed bone is 
readily cast off from the living, and is said to exfoliate, the dead 
portion being called an exfoliation ; whilst in the latter it becomes 
enclosed on all sides in a case of new bone (formed in part by the 
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Burrounding liying bone, and in part bj the ossified periosteum) , from 
which it cannot easily escape ; it is then said to be iiwaginated, and 
is called a sequestrum, 

I. 19. — Section of a tibia, of which nearly the whole length and thick- 
ness of the walls of the shaft perished, and were in process of separa- 
tion from the cancellous and medullary texture, which has preserved its 
vitality and a nearly healthy condition. The groove formed between 
the dead and Hving bone is fiUed with soft vascular granulations. 

I. 5. — Parts of a femur, a portion of the whole thickness of the shaTt 
of which died and was separated. The dead bone is contained in a 
cavity formed by the deepening and completion of the groove. The 
c&Tity is lined with granulations. 

I. 165. — ^The finger of an adult, in which there is necrosis of the 
first phalanx in one half of its length, including the distal articular, 
end. The extent of the dead bone is marked by bristles introduced 
between it and the surrounding parts. The separation of the dead bone 
is complete, but no new bone has been formed in its place. 

I. 8. — ^A tibia of a dog, from which a portion of the wall has entirely 
exfoliated. The surface from which the dead bone has been separated 
is very vascular, and new bone is deposited in considerable quantity on 
the surface of the shaft, around and opposite to it. 

Formation op New Bone. 

While the dead bone is separating new bone is being produced in 
the parts around. As already stated, the periosteum, if it does not 
share in the death of the bone, separates from it, becomes inflamed, 
and lined with a layer of vascular granulations, which finally undergo 
ossification. The new bone is at first porous and rough on the 
surface, somewhat resembling callus, but if the sequestrum be 
removed it soon becomes smooth and compact, and ultimately differs 
but little, if at all, from ordinary bone. Its external surface is 
covered by what is generally regarded as the superficial layers of 
the old periosteum, although some who maintain that that mem- 
brane is always destroyed, affirm that it is merely condensed cellular 
tissue derived from the surrounding soft parts. Be this as it may, 
it is distinctly continuous with the old periosteum covering the 
healthy bone, from which it cannot ultimately be distinguished. The 
internal surface of the new bone, that next the sequestrum, is lined 
with granulations. 

Ossification, however, is not confined to that portion of the perios- 
teum which was in contact with the necrosed part, but extends for 
some distance beyond it, between the periosteum and the original 
wall of the shaft, thus completing the osseous cavity for the seques- 
trum. The new bone in this situation is produced both from the 
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periosteum and the old bone. Ossification of the inflammatorj 
material in the inflamed bone around the diseased spot also occurs. 

I. 10. — Section of the tibia of a dog in which the shaft of the bone in 
its whole length and nearly its whole thickness died. The periosteam 
separated from it and is thickened. Upon the internal snrface of the 
separated periosteum the formation of new bone has taken place in 
small irregular deposits, and it will be observed that these are all 
opposite to those parts on which the snrfiEUse of the dead shaft is rough, 
making it probable that the new bone is formed on portions of the 
surface of the old shaft, which separated with the periosteum and 
served as a kind of nuclei for the growth of new bone. The old bone at 
its extremities still retains connection with the periosteum, hence it has 
received some of the fluid injected into the blood-vessels. 

L 11. — Section of the tibia of a dog, in which, as in the preceding 
specimen, nearly the whole shaft of the bone died. The dead bone is in 
process of separation, and new bone is formed around it in much larger 
quantities than in the preceding specimen, and apparently in tiie 
deeper layers of the periosteum, the superficial laminsB of which appear 
to cover the outer surface of the new bone, and are, to all appearances, 
continuous with the periosteum covering the old shaft. 

1. 15. — Section of the radius and ulna of a dog, exhibiting necrosis of 
a portion of the shaft of the former. The dead bone is completely 
separated, and new bone is abundantly formed around it. The cavity 
in which the sequestrum is contained is lined with granulations, which 
coyer the contiguous surfaces of both the old and new bone. 

L 7. — ^A tibia of a dog, exhibiting a portion of its wall dead and in 
the process of exfoliation. The dead bone is distinguishable from the 
living by its whiter colour; its separation is almost complete. New 
bony matter is heaped upon the living bone around the dead bone, as 
well as in a thick layer on that side of the shaft which is opposite the 
seat of the necrosis. The periosteum has been in part detached from 
the tibia, to show that the new bone is entirely beneath this membrane, 
having been formed between it and the surface of the original wall of 
the bone, with which, however, it has completely coalesced. 

FOBMATION OF CLOACiE. 

At certain situations the separated periosteum and contiguous 
soft parts become perforated by the pus and discharges from the 
dead bone making their way to the surface. Where the perios- 
teum is thus destroyed no new bone is produced, and the holes thus 
left in the osseous capsule are called chacce. The passages leading 
through the soft parts from these openings to the adjacent skin 
become lined with granulations, and remain permanently open so 
long as the sequestrum is not removed or cast out. A character- 
istic fungous granulation generally projects from the cutaneous ends 
of these sinuses. 
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I. 133. — Section of a tibia from a boy, in wbicb there has been necroaie 
of a large portion of the whole thickness of the wall. The largest piece 
of the dead bone has been remoTed, and is preserved in specimen I. 
133a. On the inner sur£a,ce of the separated periosteum a layer of 
new bone, half an inch thick, and forming almost a new wall to the 
tibia, has been produced. 

An aperture is seen in the coyering of new bone leading from the 
pus cavity, in which the sequestrum is contained, to the surface of the 
skin, a portion of which is left and formed part of the boundaries of an 
external ulcer, exposing the dead bone on the front of the leg. 

Sub-series A. 94. — ^Part of a tibia, in which there has been necrosis of 
a portion of the shaft. The dead bone is completely separated and lies 
loose in a cavity surrounded by new bone, but it is too large to be 
removed through any of the cloac89 in the new bone. See also Sub- 
series A. 97 and 98, and I. 264. 

In rare instances no cloacsd are formed, a fact believed to depend 
upon delayed separation of the sequestrum and the consequent 
absence or delay of suppuration. 

Sub-series A. 118. — Sections of a femur, in which a portion of the 
whole circumference of the inner layers of its walls has perished and 
has been separated from the surrounding bone. New bone has been 
abundantly formed in and upon the outer layers of the wall which 
separated from the sequestrum. There is not in this new bone any 
aperture, or cloaca leading into the narrow space around the seques- 
trum. 

Sub-series A. 119. — Sections of a tibia. A sequestrum of a large 
portion of the inner layers of its wall is completely enclosed within the 
thick and hard layer of new bone formed in and united with the 
remaining portions of the walls. There is no aperture leading through 
the new bone to the cavity containing the sequestrum. 



Bestobation of the Shaft afteb Bemoval of the 

Sequestrum. 

When the sequestrum is removed the cavity in Trhich it was 
contained becomes fiUed with granulations that have grown inwards 
from the contiguous walls. These undergo ossification and the 
shaft is finally restored. Whether or not the medullary cavity is 
reproduced is not determined. 

SPECIAL FORMS OP NECROSIS. 

.The general nature of necrosis having been described, it remains 
*^ point out the modifications depending upon the seat of the 
disease. 
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« 

Necrosis chiefly affecting ike outer layers of iike waM of a hone 

{'peripheral necrosis) . 

When necrosis attacks the outer layers only, the dead portion, 
as we haye already seen, may become inyaginated by the ossifica- 
tion of the periosteal sheath ; if the latter is wanting, it is cast off 
or exfoliated. 

The periosteal sheath is absent when the soft parts ooyering the 
dead bone haye been extensiyely destroyed, and when the necrosis 
afltects the bones of the skull, the bones of the tarsus, and the 
lower part of the posterior surface of the shaft of the femur. 

I. 7. — ^A tibia of a dog, exhibiting a portion of its wall, dead, and in 
process of exfoliation, the result of the extensiye destruction of the 
periosteum produced by the application of the actual cautery to the 
bone. 

Sub-series A^ 90. — ^The skull-cap of a young woman, in which the 
greater part of the outer table of the frontal bone has suffered necrosis 
and was in process of exfoliation. 

Sub-series A. 96. — Foition of a femur, in which there had been 
necrosis of the posterior wall of the lower part of the shaft. The dead 
bone was separated, and was held onhf by a bridge of new bone formed 
aeross it. 

Necrosis chiefly affecting the inner layers (central necrosis). 

Central necrosis is generally the result of a circumscribed osteo- 
myelitis. The dead bone, from its inability to escape, often remains 
a source of irritation for years, and causes great thickening of the 
bone around. Fistulous passages, the result of the pus and discharges 
making their way through the healthy bone, commonly extend from 
the cayity containing the sequestrum to the surface. 

I. 176. — Section of the shaft of a femur, exhibiting a fistulous cavity 
in its Ulterior, with necrosis of a small portion of the inner layer of its 
walls. Two bristles are placed in a gproove, extending to some depth 
between the dead and the contiguous Hying bone. A yascolar mem- 
brane, haying a soft velyet-like surface, lines the fistulous cavity in the 
bone. 

I. 177. — The other half of the bone, 176, macerated. See also I. 9 and 
132, and Sub-series A. 97, 100, 118, and 119. 

Necrosis chiefly affecting the intermediate layers of the waU of a bone. 

I. 267.-«rSections of a tibia, in which large portions of the wall are 
separated after necrosis. The separated portions include only the 
middle laminsB of the wall. The sequestra thus he in cavities between 
the separated internal and external laminsa of the walL 
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Necrosis affecting the cancellous tissue. 

Where necrosis affects the cancellous tissne, which it occasionallj 
does, though much less frequently than the compact, it is the result 
of chronic ostitis, and is commonly accompanied by ulceration. It 
frequently leads to inflammation and destruction of the neighbour- 
ing joint, either from the escape of pus into the joint or from exten- 
sion of the inflammation to the synovial membrane. 

I. 4 — Sections of a tibia, in which a portion of the cancellous tissue of 
the head died and was separated ; it lay loose within a large cavity in 
the head of the bone, which is lined by soft yascidar tissue, and the 
opposite walls of which are shown in the two sections. The periosteum, 
thickened and yascnlar, has been partially reflected, to show the rough 
external surface formed by the accumulation of new bone on the outer 
BurfjEkce of the head of the tibia. 

1. 193. — A clayicle, in which a piece of the cancellous texture near its 
sternal end has suffered necrosis. The dead bone lies loose within a 
cavity, in which it is partially exposed by apertures formed in the 
surrounding walls of the bones. 

I. 242. — Sections of a tibia, of which a portion of the cancellous tissue 
near its lower end has suffered necrosis and has been separated. The 
sequestrum lay loose in a cavity lined by a thin organised membrane. 
The walls of the bone around the cavity are slightly enlarged, and there 
are two ulcerated apertures extending through them, but their texture, 
as well as that of the periosteum, is nearly healthy. There is also a wide 
ulcerated aperture through the articular surface of the bone, and nearly 
the whole of the cartilage is removed. The disease had existed many 
years. Numerous abscesses about the ankle rendered amputation neces- 
sary. 

J. 268. — ^A similar specimen. See also 1. 123. 

I. 357. Lower end of the left femur from a man, aged twenty-nine, 
who was admitted into the hospital on account of disease of the bone of 
nearly ten years' duration. The thigh was amputated at the patient's 
urgent request. A small, loose, rugged sequestrum was found on section 
deeply seated in the internal condyle. The bone around the sequestrum 
was in a state of inflammatory thickening. The knee-joint was not 
affected. 

I. 163. — A great toe with its metatarsal bone removed by operation. 
There has been necrosis of a portion of the interior of the metatarsal 
bone. The sequestrum lies within a cavity, which is lined by soft 
vascular granulations, and opens externally by flstulous apertures in the 
skin. The inflammation accompanying the processes consequent on 
the necrosis of the metatarsal bone has extended to the first joint of 
the toe, and has produced the complete destruction of its articular 
cartilages. 

I. 248. — An OS calcis, in which there was necrosis of a portion of the 
cancellous tissue consequent upon ostitis. Ulceration also extended 
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tfarongli the superior articular surface of the os calcis. The disease 
commenced shortly after a rusty nail had been driven into the heel 
piercing the bone. 

Necrosis affecting the whole thichiess of the shaft of Ike hone. 

Necrosis of the whole thickness of the shaft is usnallj the result 
of acute periostitis, osteo-myelitis, or in rare instances of chronic 
ostitis. 

L 262. — ^A tibia, from which a portion of the shaft, nearly four inches 
in length and including both the walls and the medullary tube, sepa- 
rated after necrosis. The remaining portions of the shaft are connected 
by a thick band of tough ligamentous tissue, attached to their gradually 
attenuated ends. They are also soft, light, and smooth on their sur&ce, 
as if extremely atrophied. Ligamentous union of the tibia and astra- 
galus appeared to have existed. The fibula is healthy. 

From a girl, in whom the disease had long existed. The leg could not 
be used in walking. 

I. 158. — ^The greater part of the shaft of a young person's fibula, 
which was attacked by necrosis. The death of the bone occurred 
without obvious cause. Its separation was effected by exfoliation, and 
new bone was formed in its place. 

Mr. Morrant Baker* has drawn attention to a form of necrosis 
affecting the whole thickness of the shaft, which he calls intra- 
osseous, from the fact that the sequestrum, instead of lying loose 
in its honj case, as in ordinary necrosis, is held immovably fixed by 
the formation of new bone on its endosteal as well as upon its 
periosteal aspect. " A transverse section best brings to mind the 
condition present. Outside is the shell of periosteal new bone ; 
next vdthin is a more or less complete tube of dead bone ; while 
innermost is the section of the solid endosteal rod of new bone, on 
which the dead bone is placed like a ferrule." 

This form of necrosis is believed by Mr. Baker to depend upon 
chronic ostitis, for, as will be seen in the accompanying specimens 
the ** conditions characteristic of complete necrosis, so well marked 
in one part of the bone, are replaced in other parts by conditions 
equally characteristic of chronic ostitis with hypertrophy and 
sclerosis ; while connecting the two, there is an intermediate or 
neutral territory, in which it is difficult to say whether the term 
necrosis or chronic ostitis is the more appropriate." 

Another peculiarity in this form of necrosis is the long delay 
which occurs in the separation of the sequestrum from the living 
bone and the consequent absence or delay of suppuration. 

* See * Med.-Ohir. Trans.,' vol. Ix, p. 187. 
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I. 379. — Section of a femur, remoTed by ampntation at the hip- 
joint. Nearly the whole of the shaft has perished, and before the 
operation the bone had undergone so-called spontaneous fracture ; but 
at no time, either before or after the operation, could any trace of 
suppuration be discoTcred. "The dead bone is not at all points 
loosened from its connections. Near the trochanters it is stiQ con- 
tinuous with the cancellous tissue of the interior, and at the lower end 
of the bone, near the condyles, the same connection is observable. 
Between these two points, moreover, the medullaiy canal is encroached 
upon, more at the lower than the upper part, by new bone, which has 
been formed within the sequestrum, and which is continuous with the 
cancellous bone of the articular extremities and of the immediately 
adjacent portion of the shaft. On the outer aspect of the sequestrum 
dense and hard new bone has been everywhere laid down by the perios- 
teum, so as to form a moderately thick sheath, which closely envelopes 
the dead bone, so closely, indeed, that at some points it is difficult to 
make out any Une of separation. Where the shaft has not perished in 
its whole thickness the new bone and the old are continuous, so that, 
one might say, at these points there is hypertrophy instead of neeroaw. 
The periosteal sheath of new bone extends from just above the carti- 
lage of the condyles to the trochanters and around the whole circum- 
ference of the bone, excepting one or two small openings at which the 
dead bone lies exposed. But these openings look rather as if they 
were made accidentally after the removal of the limb than like cloaca 
formed during life. 

Sub-series A. 95.— Sections of a femur, in which there has been 
necrosis of nearly the whole length and thickness of the walls of the 
shaft. There are several round and oval apertures leading through the 
bone into the narrow space by which it is separated from the surface 
of the sequestrum. The sequestrum is in most parts immovable, and 
for various reasons ; in the first place it is still in direct continuity 
with that portion of the shaft which has not perished, and there is no 
isdication of even the commencement of a line of demarcation. Indeed, 
the only distinguishing mark is the appearance of the dead bone, which 
is whiter and smoother than the apparently Hving. The sequestrum 
is also riveted by new cancellous bone, which extends into its medullary 
canal for some little distance from the cancellous bone of tbe articular 
extremities. Here and there, moreover, through a 'break' in the 
sequestrum, t. e. where the original shaft has not perished, the new 
bone without and within has become continuous, so as still further to 
lock the dead bone." See also Sub-series A. 118 and 119. 

Necrosis affecting the whole dia^hysis of the shaft of a long hone. 

Death of the whole diaphysis is commonly the result of acute 
periostitis, osteo-myelitis, or of an unknown cause, as in some cases 
of " acute necrosis." 

I. 140. — A tibia, the whole diaphysis of which had suffered necrosis. 
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Neerant cfedmg ike ep^hytit only. 

L 73. — ^Portion of a Tadins, in which necroais has taken place in a 
piece of its lower epiphysis and articular soHace. There is abundant 
deposit of new bone on the sound bone immediately around the diseased 
pari. 

Necrosis t^eeHng the whole of a hone — diaphysis and ep^hyses, 

L 195. — A tibia, of which the whole shaft and both epiphyses have 
suffered necrosis ; the result of osteo-myelitis. 

ACUTB NSCBOSIS. 

Acate necrosisy or rapid death of bone, as we haye already 
seen, is a common result of diffuse suppoiatiTe periostitiB or osteo- 
myelitis. It may occur, however, in rare instances without any 
evident inflammation of the periosteum and medulla or other cause 
to account for it. Under these circumstances the bone is found 
dead, but neither the periosteom nor medullary membrane is thick- 
ened or separated. It is possible that necrosis is then the result of 
a peculiar state of the constitution analogous to that which exists 
in pyaemia. Be this as it may, death from py»mia is very common 
in this form of necrosis. 

Acfde necrosis from periosUtis, 

L 340. — A tibia. The periosteum is acutely inflamed and separated 
from the whole surface of the shaft, which is bare and dead. The 
patient died of pyaemia. (Commencing abscesses in the lungs and on 
both surfaces of the heart are seen in XIY. 84.) 

Wiihoui hnoum cause. 

I. 371. — ^Acute necrosis of a large portion of the shaft of the femur, 
in an infemt fifteen months old, of only a few weeks' duration. Spon- 
taneous fracture of the bone occurred a few days before death. Amputa- 
tion was performed. The disease was confined to the diaphysis, which 
is seen to be separated from the epiphysis. No new bone was formed. 
The knee-joint was not affected. The disease is said to have been 
spontaneous, 

L 349. — ^Acute necrosis of the os calds. 

SUFPUEATION AND ABSCESS. 

Acute suppuration in bone has already been described under 
osteo-myelitis. It remains to discuss the chronic form. 

Crbohic Abscess. 

Chronic abscess generally occurs in the cancellous tissue in the 
ends of the long bones, especially those entering into the knee- 

3 
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and elbow- joints. In rare instances it is met with in other bones, 
e.g, the stemnm, ribs, and clayicle. It is nsnallj the result of 
chronic ostitis ; the central portion of the inflamed tissue softens 
into pus, while the inflammatory material in the surrounding bone 
undergoes ossification and becomes the abscess-wall. 

The abscess cavity is lined by a soft vascular, pus-secreting (pyo- 
genic) membrane, and the bone around is generally sclerosed. Upon 
the outer surface of the part of the bone corresponding with the 
cavity in its interior, there is often a considerable deposit of new 
bone, the result of irritation of the periosteum. Chronic abscesses 
are generally single ; they vary from the size of a pea to that of a 
hen's e^gy and are generally, but not always, productive of some 
amount of enlargement of the end of the bone. Intermittent attacks 
of inflammation of the synovial membrane of the neighbouring joint 
are very common in the course of the disease. Perforation of the 
joint sometimes occurs. 

I. 82. — ^Sections of the lower part of the tibia, in the articular end of 
which is a chronic abscess. The cavity is lined by a vascular membrane 
a liae in thickness, and it contained a puriform flaid. There is a small 
aperture in one side of the cavity which penetrated the wall of the 
bone, but with this exception the bone aronnd the cavity appears 
healthy, and the joint is not implicated. 

I. 103. — ^Portion of a tibia with a circnmscribed, smooth-walled cavity 
in the cancelloas texture of its head ; this cavity was filled with pus 
and is lined by a soft vascular membrane. It opens by two apertures 
through the walls of the tibia ; the rest of the bone appears healthy. 

I. 184. — ^The head of a tibia in which there are numerous cavities, 
the remains of abscesses within the bone. 

I. 70. — ^A section of the lower end of the femur of a child, in which 
there is a circumscribed abscess. It is situate in the cancellous texture 
immediately above the epiphysis, through which also a channel appears 
to have led from the abscess cavity into the joint. The internal surface 
is very smooth and hned by a membrane, a part of which is still seen. 

I. 867. — ^The upper part of a tibia, which is occupied by a large cir- 
cumscribed abscess of an hour-glass shape, lined by apyogenic membrane. 
It was removed by amputation through the knee-joint from a man who 
had suffered from intermittent attacks of inflammation and suppura- 
tion in the upper part of his leg for years. 

2. AFFECTIONS DEPENDENT UPON SIMPLE DEFECT 

OR INCEEASB IN NUTRITION. 

ATROPHY OP BONE. 

Atrophy of bone is the result of defective nutrition. It may 
occur as a senile change, or from disuse consequent upon disease or 
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injuiy of the bone itself, or of some part in relation with it. It maj 
also be induced by long-continued pressure (as that of an aneurism), 
in which case it is sometimes spoken of as interstitial absorption of 
bone or even as caries. 

Atrophy is manifested by wasting and rarefaction of the compact 
tissue. It is always attended by loss in weight, frequently by 
decrease in size, and fatty degeneration of the bone trabeculsB. It 
may proceed to such an extent that in extreme cases but little more 
of the bone remains than a thin shell enclosing a few scattered 
trabeculso. Atrophy may be divided into eccentric and con- 
eeniric, 

ECCENTBIC AtBOPHT. 

The eccentric is that variety of atrophy in which the compact is 
simply converted into cancellous tissue, the change taking place 
from within outwards, so that the bone, although lighter, still 
retains its outward form and appearance. It is always accom- 
panied by fatty degeneration, and generally occurs in the old. 

From old age, 

L 206. — Section' of the upper part of a femur from a very aged 
woman. Its texture is remarkably soft and light and contains an 
abundance of fatty matter, which on maceration has assumed the appear- 
ance of adipocire. The walls of the femur are at their thickest part 
not more than a line in thickness ; the neck is shortened and is rather 
less oblique than natural ; the head is reduced in size and irregularly 
flattened. 

From disuse. 

I. 92. — Section of a femnr, the shaft of which was fractured about 
two inches below the lesser trochanter, after atrophy and softening of 
its texture. The fractured portions have united firmly and smoothly, 
but so that they form an acute angle. The posterior surface of the 
head of the femur is absorbed, and here, in the altered position of the 
lower extremity, it rested on the margin of the acetabulum. 

The other half of the bone and the opposite femur, which was simi- 
larly fractured and united, are preserved in Sub-series G. 116. The 
patient, who was fifty-six years old, had been bedridden for some years 
before the fractures occurred ; they were both produced, while he was 
being tamed in bed. 

Sub-series A. 92. — Sections of a femur, in which there is an enlarge- 
ment of the mednllary cavity, with thinning of the walls and general 
lightness and dryness of texture. 

CONCBNTBIC AtBOPHT. 

The concentric is that variety of atrophy in which the wasting 
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takes place from without inwards, so that the bone decreases 
in size. It may occur in the young as well as in the old, and is 
generally the result of disuse. Hence it is common in stumps after 
amputation, and in bones that have been subjected to prolonged 
rest from joint disease or ununited fractures. 

From disuse after amputoMon. 

I. 91. — Sections of the stmnp of a hamems, exhibiting the resnlts of 
atrophy from long distLse after ampntation. The sawn end tapers to 
a small cone ; the walls of the shaft are less than a line in thickness, 
light and dry, and nearly all the osseous part of its cancellous tissue 
being removed, the medullary tube appears upon maceration like a 
smooth- walled cavity. 

Sub-series A. 157. — ^A scapula and part of a humerus. The arm 
had been amputated long before death, and through disuse the bones 
are atrophied, but the humerus in a much greater degree than the 
scapula. The shaft of the humerus has less than half its natural 
diameter and tapers to a slender cone, at the end of which there is some 
rough new bone. The marks of the attachments of muscles on it are 
nearly obhterated, and the texture is light and dry. The head of the 
humerus is flattened and nearly all absorbed, and there is a correspond- 
ing diminution and change of form in the glenoid cavity. 

Sub-series A. 158. — ^An os innominatum and part of a femur. After 
amputation through the middle of its shaft, the stump of the femur 
has been atrophied, just as the humerus in the specimen last described, 
but its head and the acetabulum are unchanged. 

Sub-series A. 159. — ^The stumps of a tibia and fibula after amputation 
just below the knee. Their medullary cavities are nearly closed by a 
layer of bone, and they are scarcely reduced in size, but their texture is 
very light and greasy. 

From disuse consequent upon Joint disease, 

I. 263. — Sections of the upper part of a tibia, exhibiting the effects of 
extreme.atrophy. The walls are so thin that they are in nearly every 
part transparent. The interior of the bone is filled with soft fat, 
intersected by few and very slender trabecul». The articular surface is 
ulcerated and partly covered with the fibrous tissue of adhesions. 

I. 264. — ^A section of the shaft and lower end of the same tibia 
partially macerated. It presents the same character of atrophy as the 
preceding specimens, and shows in a more marked manner the dimi- 
nution of size, which is associated with the thinning of the walls, and 
the proportionate increase of fat. 

The patient was a lad, fifteen years old, who had suffered for more 
than a year with disease of the knee-joint. The limb had been kept 
constantly at rest. 

I. 303. — The lower extremity of an atrophied femur. Its compact 
walls are extremely thin, the anterior bent, the posterior fractured. 
Some dense fibro-cellular tissue stretches like the string of a bow from 
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the extremity of the condyles to the shaft aboye the point of fracture. 
Prom a child whose limb was amputated on aooonnt of long-standing 
disease of the knee-joint. 

From dinue after firadwre. 

L 265. — ^The right femur of a child* eleren years old, which was 
fractured in the middle third of the shaft four years before death, and 
in which no union of the fragments took place. The whole of the bone 
is exceedingly atrophied. 

From p rsit wr e . 

L 55. — A section of four dorsal and lumbar Tertebne, the bodies of 
which have been deeply hoUowed out by absorption consequent on the 
pressure of an aneurism of the aorta. 



HTPBBTROPHT OP BONE. 

By hypertrophy of bone we mean augmentation of its stmcture, 
where such augmentation cannot be traced to inflammatory origin ; 
the term therefore must be confined to extra growth brought 
abont by increased nutrition either to meet an increased functional 
activity in the bone itself or surrounding parts, in which case it 
ought more properly to be regarded merely as healthy growth, or 
to enable the bone to accommodate itself to the changed form of 
the organs which it may be destined to protect. The latter is illus- 
trated by the two forms of hypertrophy of the cranium of Sir James 
Paget, which he designates eccentric and concentric, the one in which 
the growth takes place outwardly, as in hydrocephalus, to form a 
coTering for an expanding brain, the other in which growth takes 
place inwardly to fill up the space left by a retreating brain. 

ECGENTBIC HtPEBTBOPHT. 

Sub-series E. I. — ^An enlarged skull, from a child ten years old, con- 
sequent upon hydrocephalus. See also Sub-series E. 2, 3, and A. 181. 

CONGENTBIC HtPEBTBOPHY. 

Sub-series A. 37. — A skull-cap, in which there is an irregular increase 
in the thickness of the diploe, producing large convex elevations of the 
outer surface about the prominences marking the original centres of 
ossification of the parietal bones. The diploe is consolidated as well as 
thickened ; the outer table is smooth and healthy ; the inner table is 
deeply impressed by the vascular grooves. The cavity of the skull 
appears to have been small, especially in the parts beneath the external 
elevations. See also Sub-series A. 39, 43, and 45. 
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3. CONSTITUTIONAL AFFECTIONS OF BONE. 

SYPHILIS. 

Sypliilitic affections of the bones commonly, though, not inyari- 
ablj, occur late in the progress of constitutional syphilis, during 
the so-called tertiary stage, after the periods at which the skin and 
mucous membranes are usually affected. 

Syphilis in bone is essentially of an inflammatory nature, and 
may manifest itself under any of the forms of inflammation already 
described. Hence we have syphilitic periostitis, ostitis, caries, 
necrosis, &c. In whichever of these forms it may occur the disease 
is characterised, like all the later syphilitic affections, by its limited 
extent, by its tendency to the production of large quantities of 
new material (gpimmata), and by the fibroid thickenings left should 
the inflammatory material be absorbed. 

Syphilitic Periostitis and Ostitis. 

Periostitis, when of syphilitic origin, is nearly always chronic 
and of limited extent ; it is productiye of those low, smooth, circum- 
scribed elevations, so characteristic of syphilis, called nodes. 

Under appropriate treatment these nodes seem entirely to be 
absorbed, although when an opportunity occurs of examining the 
bone after death, depressed stellate, fibroid-looking cicatrices of the 
periosteum are invariably found where the swellings formerly 
existed. 

If the disease is allowed to run its course the inflammatory 
material invades the adjacent bone (syphilitic ostitis). One of two 
changes next occurs ; the inflammatory material forming the node, 
together with that infiltrating the bone, either undergoes ossification, 
producing those permanent swellings and densely thickened bones so 
common in syphilis, or disintegrates and caries or necrosis is the 
result. The former is more common in the lower extremities, the 
latter in the bones of the cranium. See Sub-series A. 8, 10, 13, 
and many others, for specimens of syphilitic nodes. The differences 
between ossified syphilitic nodes and the node-like swellings on the 
bones consequent upon the irritation of chronic ulcers of the integu- 
nients have already been pointed out (see page 5). 

Syphilitic Caeies ob Ulceration. 

Syphilitic ulceration, as above stated, is the result of syphilitic 
inflammation of the periosteum and bone. The following varieties 
have been described as characteristic of syphilis — 
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ly the annular ; 2, the taberculated ; 3, the penetiating ; 4, the 

reticulated. * 

The anntUar variety. 

These annnlar ulcers hare been compared to the mpial ulcers of 
the skin. Thej present an annular form, an ulcerated grooye 
extending round a central portion of diseased bone, which portion 
is graduaUj removed as the groore widens towards the centre. 

Sub-seriea A. 63. — A skull-cap, exhibiting extenuye syphilitic nicer* 
ation of its outer table. The ulcers are distinct, large, and round. 
Some of them, especially one on the frontal bone, show that they 
commenced in an annular form, an ulcerated groove forming round a 
portion of diseased bone, which portion was subsequently removed by 
the widening of the groove. The inner table is very vascular, and less 
extensively ulcerated. See also Sub-series A. 70 and 109. 

Tke tvbercukUed variety. 

This variety, so called because the ulceration is preceded by a 
tubercular condition of the bone, is the result of syphilitic ostitis 
and not of periostitis. The small cell-infiltration in the substance 
of the bone raises the surface into irregular tubercular elevations, 
and subsequently, by destroying circumscribed portions of the bone, 
produces ulcers. The ulcers are small, circular, or oval ; they often 
penetrate somewhat deeply into the bone. From the fact of both 
being preceded by a tubercular condition, this ulceration has been 
compared with tubercular syphilitic ulceration of the skin. 

Sub-series A. 35. — The skull, femur, and bones of the right upper 
extremity of a mail who died with syphilis. The tuberculated character 
which the outer table of the skuU assumes, previous to its ulceration, is 
8ho?ni on the upper part of the frontal bone ; and the stages in the 
progress of the little ulcers which penetrate and spread through the 
new bone may be traced on the clavicles in which the process has just 
begun, and on the radius and humerus on which it is more advanced ; 
while on the femur, whose shaft like theirs is much enlarged by the 
formation of new bone, there are many small round and oval apertures 
with smooth borders, indicating that similar ulcers have been healed. 

Sub-series A. 82. — ^A skull-cap, exhibiting extensive tuberculated 
syphilitic ulcerations of the parietal bones with thickening and hard- 
ening of the inner table. 

Sub-series A. 89. — A skull, exhibiting the effects of syphilis. The 
outer table of nearly all the upper part of the skull is tuberculated and 
very extensively ulcerated, and in several places the ulceration has 
penetrated the inner table. 

Sub-series A. 59. — A skull-cap, large portions of which have been 
destroyed by syphilitic ulceration like that in the preceding specimens. 
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The two preceding specimens were taken from patients who died in 
the venereal wards of the hospital. 

The reticulated variety. 

This yariety is so called because the ulceration is preceded or 
accompanied hj a trellis-work-like or reticulated formation of new 
bone around the ulcers, the result of ossifying periostitis. 

Sub-series A. 52 and 86. 

See also the homeros in Sub-series A. 34. 

The penetrating variety. 

This is merely a modification of any of the former varieties of 
ulceration in which the bone is penetrated deeply. It is common in 
the bones of the cranium, rare in long bones. In the latter it has 
sometimes been a cause of spontaneous fracture. 

Sub-series A. 34. — ^Parts of a tibia, clavicle, humerus, and skull, 
from a man who died with syphilis. In one part of the shaft of 
the tibia the walls and the new bone covering them are penetrated 
by small irregular ulcers. The same disease has affected the middle 
of the clavicle; and in it the ulceration has extended so far that 
a slight force broke the remaining portion of its shaft. In the 
humerus the lower half of the shaft is thickly covered by light 
and porous new bone, through which many ulcers of various size 
have penetrated ; some of these extend deep into the original wall 
of the humerus, portions of which also appear to have suffered necrosis. 
In the skull the outer tables of the frontal and right parietal bone 
present an uneven tuberculated surface; through this, numerous 
distinct and coalescing ulcers penetrate, and reaching the diploe spread 
therein in wider spaces, and in a few instances pass also through the 
inner table. 

Syphilitic Necsosis. 

Necrosis from syphilis is most often met with in the bones of the 
cranium ; it is generally the restdt of suppurative periostitis (the 
soft node), and then only attacks the outer table, as the inner has a 
separate blood supply. It also occurs after syphilitic inflammation 
of the dura mater, and then affects the inner table only for the 
same reason, or the process may affect both the inner and outer 
table at the same time. A syphilitic sequestrum, which is separated 
in the usual way by a groove of ulceration, is generally round, 
porous, and indented at the edges, the porosity being due to ulcera- 
tion of the bone previous to its death. The hole left on the separation 
of the sequestrum is usually round, with jagged and shelving edges, 
and seldom extends through more than one table. No new -bone 
is usually formed on the outer table around the sequestrum. 

Sub-series A. 108. — A skull-cap, exhibiting necrosis of a portion of 
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the onter table of tlie frontal bone, witb thickening of the inner table 
to a corresponding extent. The dead bone . is black : preyious to its 
necrosis it appears to have been superficially ulcerated. There is a 
very shallow grooTe of separation around it. 

Sub-series A. 109. — ^A skull-cap, in which there are several distinct 
syphilitic ulcers. The ulcers are nearly circular, and affect corre- 
sponding parts of both tables. Some of them present an annular form, 
a grooTC of ulceration extending round a central portion of necrosed 
bone, which is gpradually remoTed as the groove widens towards the 
centre. 

Sub-series A. 90. — The skull-cap of a young woman, in which, in the 
course of syphilis, the greater part of the outer table of the frontal bone 
suffered necrosis and was nearly separated from the adjacent bone. A 
deep grooye has formed round the dead portion, and a large part of its 
under surface is separated. The inner table has not perished, but 
beneath the centre of the necrosed portion there are several irregular 
ulcerated openings in it. 

Sub-series A. 117. — Portion of a skull-cap, exhibiting necrosis of a 
previously diseased portion of its outer table. 

From a patient who had a suppurating node upon the cranium in the 
situation and to the extent of the surface of bone which has perished. 

Sub-series A« 58. — A skull-cap, exhibiting some of the effects of 
syphilis. In some situations there has been a complete destruction of 
the bone through both tables of the skull; at the borders of the 
apertures thus made, the disease seems to have stopped, and the parts 
appear to have cicatrised, for their edges are thin, smooth, and hard. 
In other situations ulcerations appear to have been in progress, the 
bone in these parts exhibiting a rough surface, a porous texture, and 
many small deeply penetrating holes. The spaces left by the removal 
of the bone are filled by membrane in which there are several small 
deposits of new bone ; and the outer surfaces of all the portions of the 
skull which remain between the ulcers are tuberculated, seamed, and 
starred. See also Sub-series A. 105 and 107. 



STRUMA. 

Struma or scrofula manifests itself in bone either as a low form 
of chronic ostitis commonly terminating in caries or necrosis, or as 
a deposit of miliary tubercles or of caseous masses resulting there- 
from. 

Strumous Ostitis. 

Strumous ostitis is merely inflammation of bone occurring in an 
unhealthy or so-called " strumous " subject. It differs from the 
simple form of ostitis in its greater liability to terminate in caries 
or necrosis, and in the tendency of the inflammatory material to 
undergo caseous degeneration and of the bone corpuscles to undergo 
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fatly changes. The bone, which retains its outward form, is 
lighter, softer, and more oilj than natural. On section its dilated 
cancelli appear infiltrated either with a reddish jelly-like mass of 
inflammatory material, or with a yellowish, cheesy, tuberculous- 
looking substance, the result of caseous degeneration of the inflam- 
matory products. Moreover, the bone corpuscles on microscopic 
examination appear to have undergone fatty changes, which would 
account for the oily condition of the bone. By Comil and Sanvier 
these fatty changes are belieyed to be the cause of the inflammation, 
not the result. 

The fayourite seats of strumous ostitis are the bodies of the 
yertebrsB, the short cancellated bones, and the articular ends of the 
long bones. 

I. 37. — Sections of the lower end of a tibia and fibula of a child. 
The walls of the bone are thin and soft, and its cancelloas spaces are 
filled by tubercnlons-looking matter. 

I. 38 and 39. — Similar specimens. See also I. 377. 

I. 49. — A hip-joint. The head of the femur has been dislocated from 
the acetabulum on to the dorsum of the ilium. The section of the femur 
shows tuberculous-looking matter deposited in its cancellous texture. 
See also II. 6 and 63. 

IV. 14s, — Section of a spine with angular curvature. The bodies of 
the vertebrsB are infiltrated with tuberculous-looking material, probably 
the result of caseous degeneration of the inflammatory products 
produced in the course of chronic ostitis. Ulceration or caries has 
commenced in the bodies of two of the vertebrsB. See also lY. 15, 16, 
21, and 43. 

TUBEBOLB. 

It was formerly the custom to designate any caseous deposit in 
bone as tubercle, under the impression that such deposits were 
always dependent upon the metamorphosis of true miliary tubercles. 
It is now known, however, that caseation may be the result, as we 
have just seen, of the degeneration of inflammatory and other pro- 
ducts ; it is therefore usual to restrict the term tubercle to " deposits ' ' 
of true miliary tubercles, or to caseous masses resulting therefrom, 
and around which the presence of grey granulations can be clearly 
demonstrated. The favourite seat of true tubercle in bone is, 
like that of strumous ostitis, in the cancellous tissue, especially that 
of the sternum and ribs. 

Miliary tubercles in bone appear as small, roundish, semi-trans- 

ucent bodies, resembling tubercles in other parts, and after 

, ®^ ^^^ ^dergone caseous changes, as yellowish deposits of 

eesy-looking material infiltrating the trabecular spaces, in which 

tion it is often impossible to distinguish them from caseous 
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masses of inflammatoiy origin. Like the latter thej may undergo 
further changes leading to caries and necrosis. 

Tabercles in bone, answering to this description, are nndonbtedlj 
bat seldom seen, although this is probably in great part due to 
their presence being rarely sought for where they are most likely 
to be found, namely, in the sternum and ribs of subjects who have 
died with the constitutional disease known as ** acute tuberculosis.*' 

L 77. — ^Portions of a stenmm and ribs. There is a hirge cavity in the 
Btemam fiUed by tabercolous-looking matter. This cavity was closed 
in, both behind and in front, by a membrane, apparently the thickened 
periosteum, a part of which is now reflected. The tubercular material 
was probably produced either by the degeneration of miliary tubercles 
or by caseation of inflammatory products. 

RICKETS. 

Although rickets is generally described as a disease of the bones, 
it is more probable that it is a constitutional affection of which the 
bone lesions, although an important, are by no means the only 
feature. Be this as it may, we are merely concerned in this place 
with the fiffeetion as it manifests itself in the bones, and must refer 
the student for a full account of the disease to some of the various 
treatises on the subject. 

The characteristic appearances of a bone affected with rickets are 
as follows : — ^The periosteum is thickened, vascular, and adherent ; 
the whole bone is softened, so that it can be cut vrith a knife ; the 
lacunse appear enlarged, the lamellffi separated, and the medulla and 
cancellous spaces filled with a red, gelatinous, pulpy material. The 
long bones are swollen where their shafts join the epiphyses ; the 
cranial and other flat bones are generally thickened. 

The above condition is the result of a defect in ossification. The 
earthy salts are deposited irregularly and in deficient quantity, so 
that under the periosteum, and at the junction of the shafts with 
the epiphyses, a layer of spongy, ill-formed bone is produced 
(osteoid tissue of Yirchow). At the same time the reabsorption of 
the normally -formed bone is taking place around the medullary cavity 
as in healthy growth, so that thus it comes to pass that the whole is 
replaced by the new ill-formed bone. While in their softened state 
the bones become yariously bent and distorted, as will be presently 
described, the various curves and distortions which they assume 
doubtlessly depending in great part upon mechanical causes. When 
the disease ceases healthy bone is again formed, and the bones 
are consolidated in their bent and deformed condition. 

I. 34. — ^A section (cut with a knife) of the femur of a rickety child, 
curved in consequence of the want of its natural hardness. 
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I. 35. — Section of the femur and tibia of a child. The bones, which, 
have become curved, have recovered their osseous texture and their 
inflexibility, but their curvature remains. 

I. 36. — Fragments of the upper part of the skull, said to have been 
obtained from a rickety patient. 



Defobmities of the Bones in Eiokets. 

The head. 

The cranium is slightly enlarged, but appears larger than it 
absolutely is in consequence of the arrested development of the 
bones of the face. The forehead is high, square, and prominent. 
The fontanelles remain open long after they should have closed. 
The bones of the cranium are generally thickened, soft, and spongy, 
the thickeninj^ being especially apparent where ossification is still 
progressing, that is, along the line of the sutures. In some in- 
stances, however, the bones are not thickened, but are excessively 
thinned (see I. 346). The teeth are developed late, or if they have 
been already formed, have a tendency to decay or fall out. 

I. 36.~ Fragments of the upper part of a skull increased in thickness, 
said to have been obtained from a rickety patient. See also skull in 
Sub-series A. 148. 

The spine. 

The spine commonly presents an increase of its normal curves. 
If the disease occurs whilst the child is still in arms, the curve 
assumes the posterior form, in consequence of the tendency of the 
head and upper part of the body to fall forward as the child is 
being nursed, and it is usually combined with a slight lateral 
deviation to the right from the child leaning against the mother's 
left breast, children being usually held with the left arm. When 
the disease occurs after the child can run alone, the normal lumbar 
curve is generally increased (lordosis). In advanced rickets more 
or less lateral curvature is always present. 

Sub- series D. 17. — A spine, thorax, and pelvis. The spine in the 
dorsal region is curved with its convexity backwards and a little to the 
right. 

Sub-series A. 147. — ^The spine, pelvis, and lower extremities of a 
woman. The spine presents three lateral curvatures, the result of 
rickets. 

Sub-series A. 148. — Skeleton of a woman, exhibiting lateral curvature 
ui consequence of rickets. 

Sub-series D. 19. — The spine and pelvis of a young person, exhibiting 
lateral curvature of the spine, probably from rickets. 
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The thorax. 



The rickety thorax is characteristio ; its transrerae diameter is 
greatly diminished, and its antero-posterior greatly increased. 
The deformity, which generally goes by the name of pigeon-breast, is 
produced by the lateral yielding of the softened ribs to atmospheric 
pressure during inspiration, and the consequent thrusting forward 
of the sternum. 

On either side, where the cartilages join the ribs, two yertical 
depressions or grooves are generally observed, in consequence of the 
greater recession of the chest walls in these situations. The left 
groove is generally shallower than the right, in consequence of the 
support which the ribs receive from the heart ; whilst the right, 
though deeper, does not extend so far downwards, on account of 
the support of the liver. The ribs, where they join the cartilages, 
are swollen, like the ends of other long bones, giving rise to a cha- 
racteristic knobbed appearance in this situation. 

When much lateral curvature of the spine (the result of the 
licket-s) coexists with deformity of the thorax, the characteristic 
appearances of the latter are partially obscured. 

Sub-series D. 17.— A spine, thorax, and pelvis. As there is but 
slight lateral deviation of the spine in this si)ecimen, the thorax 
exhibits the deformity characteristic of rickets uncomplicated by that 
which always accompanies lateral curvature. 

Sub-series A. 146. — The skeleton of a child, exhibiting the effects of 
rickets. The typical shape of the thorax is obscured by the accom- 
panying lateral curvature of the spine. 

Sub- series A. 148. — The skeleton of an adult woman, exhibiting the 
effects of rickets. The typical shape of the thorax is here also 
obscured by the coexisting lateral deviation of the spine. 

The pelvis. 

The pelvis is generally flattened from before backwards, the 
symphysis pubis being approximated towards the sacrum, whilst the 
latter is pressed forwards and downwards, giving the pelvic inlet a 
characteristic hour-glass shape. In rarer instances the pelvis 
becomes more or less triangular from the approximation of the 
acetabula. The sacrum is flattened, and placed more horizontally 
than natural, whilst its apex, together with the coccyx, is curved 
sharply forwards; the iliac crests are everted, the tuberosities 
widely separated, and the pubic arch increased in width. In some 
instances the pelvis is a-symmetrically distorted, probably the result 
of coexisting lateral curvature. 

Sub-series D. 17. — A spine, thorax, and pelvis. The pelvis is of 
nearly natural form and size, but its obliquity is lessened in conse- 
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qaence of the flattening of the sacram ; its antero-posterior diameter is 
rather diminished, while its transverse diameter is greatly increased. 

Sub-series A. 145. — ^A female pelvis, the cavity of which is altered in 
its form and direction, so that the symphysis pubis is nearly opposite 
the left sacro-iliac symphysis. The change is presumed to be the effect 
of rickets. There was a slight lateral curve of the spine. 

Sub-series A. 150. — Tne pelvis and lower extremities of a middle- 
aged woman who had suffered from rickets. The cavity of the pelvis 
is contracted, especially on the left side, by the pressing in of the 
acetabulum ; but the lower aperture of the pelvis is wide, the rami of 
the ischia being bent outwards and their tuberosities divergent. 

The long honea. 

The long bones are usually found bent in the direction of their 
normal curves, their ends are somewhat swollen and nodular, and 
their length shorter than natural, in consequence of the early 
coalescence of the epiphyses. The compact tissue of the shaft is 
thicker and more condensed than in health, especially along the 
concavity of the curves. The order in which the long bones are 
generally affected is — 1, bones of lower extremity ; 2, the clavicle ; 
3, bones of upper extremity. 

The hones of the lower extremity, — The femora, when the disease 
occurs before the child can run alone, are curved forwards from the 
weight of the legs bending down the softened bones across the 
nurse's arms. When the child can walk the weight of the body 
tends to increase the natural curves and the femora bend forwards 
and outwards. The neck of the femur becomes more horizontal 
than natural, but not shortened, and the shaft flattened from 
side to side. The walls of the bone in the middle and along the 
concavity of the curve have a greater thickness than elsewhere ; the 
linea aspera is very prominent, and often form a straight line, 
representing, as it were, the cord of the arc formed by the curved 
part of the shaft. The lower end is broad and flat. 

The tibia and fibula are generally curved forwards and inwards, 
and their shafts are flattened from side to side. 

The hones of the feet are turned inwards, so that the great toes 
sometimes almost touch each other. 

Sub-series A. 143. — Section of the rickety femur of an adult. The 
shaft is greatly curved and laterally flattened ; and the section shows 
that, as usual, the walls of the bone are much thicker on the concave 
than on the convex side of the curve. 

Sub-series A. 144. — The fibula of an adult. Its shaft is curved and 
flattened. The principal curve is directed with its convexity inwards ; 
but there is also a slight curvature forwards in the upper part of the 
shaft. 
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Sub-series A. 138. — ^A femur, tibia, and fibula from a child. Thej are 
all considerably curyed from rickets, bnt have reg^ained their natnral 
firmness. See also Sab-series A. 138, 139, 140, 141, 142, 143, 144, 146, 
147, 148, 149, and 150. 

The hanea of the upper extremity, — The clavicle usually presents 
two curves, one, beginning just externally to the insertion of the 
stemo-mastoid, the other a little internally to the acromial end. 
The first has its concayity looking downwards, and is caused by the 
weight of the arm ; the second has its concavity backwards, and 
is produced by the backward pressure of the arms as the child 
crawls on its hands and knees. 

The hwnerue is generally curved with its convexity forwards, the 
curve is produced by the weight of the lurm, which is unsupported 
below the insertion of the deltoid. 

The radius and vlna are curved outwards. 

Snb-series A. 148. — See clavicle, humerus, radius, and ulna in this 
specimen. 

Sub-series A. 146. — See clavicle, humerus, radius, and ulna in this 
specimen also. 

Having studied separately and in detail the characteristic deformi- 
ties of the several bones, the student may now take a general survey 
of the whole rickety skeleton in the following specimens, Sub- 
series A. 146 and 148. 

MOLLITIES OSSIUM. 

MoUities ossium is a rare disease, characterised by softening of 
the bones through the reabsorption of their earthy salts and de- 
struction of their osseous lamellse. It is an affection of adult life, 
and generally occurs in females, especially during pregnancy. The 
bones of the trunk, and more particularly those of the pelvis, are 
first affected, but all the bones sooner or later participate in the 
disease. 

In the early stages the bones retain their outward form, but are 
BO soft that they can be cut with a knife. On section the medullary 
spaces, or in liie case of the long bones, the medullary canal 
also are seen to be slightly enlarged, and filled with a soft gela- 
tinous material, somewhat resembling spleen pulp. The veins 
of the medulla are said to be engorged and dilated. Later on the 
bones become still further softened and variously bent, broken, 
and deformed, while the osseous lamellse in great part disappear, 
reducing the bone to little more than a thin shell enclosing a simi- 
lar substance to that seen in the first stage, but mixed with a fatty- 
looking material. 
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'On microscopic examination of small portions of the trabeculse 
the decalcification is seen to begin around the Haversian canals 
and medullary spaces, the bone corpuscles in these parts having 
entirely disappeared, while in the centre of the trabeculaB they are 
still present. The material infiltrating the medulla is seen to 
consist of various shaped cells and fatty material. 

Another form of disease characterised by softening of the bones 
has been described as mollities ossium, and is what is commonlj 
recognised by that name in this country. It appears to consist of 
little more than fatty degeneration of the bones. The specimens of 
mollities ossium in the museum appear to be examples of this 
latter form of disease. 

1. 129.— Section of a femnr in wbich that change of stmctare has taken 
place which is usually denominated mollities ossium. The walls of 
the bone are very thin, and their substance so soft as to be readily 
divided by a knife. The osseous lamellae and filaments are removed 
ft-om the cancellous texture, and the medullary cavity and all the cells 
of the cancellous texture are filled by a fatty substance, which is now, 
after maceration and the action of alcohol, of the consistence of lard. 

1. 130. — Section of a humerus from the same subject as 1. 129. The 
walls of the bone are thin, but of their natural hardness. The adipose 
substance filling the medullary cavity and cancellous texture is con- 
verted by maceration into a white firm substance resembling adipocire. 
From a woman seventy-two years old who had been bed-ridden with 
paralysis of the lower extremities for nearly two years. Her hip- and 
knee-joints were fixed in permanent flexion. At short intervals before 
her death her right femur and right arm were fractured when she was 
l)eing turned in bed. 

I. 233. — Section of a femur affected with mollities ossium. The walls 
of the bone are thin, soft, and flexible, and their lamelke are partially 
separated. The place of its medullary and cancellous tissue is 
occupied by soft, jelly-like, transparent fat, of various shades of yellow 
and pink ; some of it was deep crimson. A similar kind of fat appeared 
to be diffused through the proper texture of the walls. Scarcely any of 
the osseous part of the medullary texture remains, except a thin layer 
beneath the articular surface of the bone. The periosteum and 
articular cartilage are healthy. 

I. 234. — Sections of the upper part of the same femur, and of 
the patella of the same patient, macerated. The fat diffused through 
their whole tissue is converted into adipocire. The neck of the femur 
is a little less oblique than is natural, but it is not shortened, nor is the 
shape of the head altered. 

From a lady thirty years old. The disease had been some years in 
progress, and had affected in various degrees all the bones of the 
extremities. This femur had been fractured by a slight force shortly 
before death. 
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Sub-series A. 164 — The pelvis of a woman on whom the Onsarian 
operation was p«*formed. 
Sab-series A. 167 and 180. — Similar specimens. 
Compare these specimens with the rickety pelvis in Sab-series D. 17. 



4. NEW GROWTHS OR TUMOURS. 

New growths in bone bear a general resemblance to tbose of 
soft" parts. They have, however, a remarkable tendency to undergo 
ossification and to assume more or less the characters of true bone. 

Bone, as we have seen, is built up of several distinct elements — 
fibrous tissue, cartilage, earthy particles, and medulla. Tumours 
of bone are composed of the same tissues as those which constitute 
the bone itself ; hence, they may be fibrous, cartilaginous, osseous, 
marrow-like, &c. But it is only tumours of slow growth which 
resemble in structure the mature tissues of normal bone ; those of 
rapid growth do not acquire the characters of the mature tissues, 
but permanently retain a cellular structure ; the former are com- 
monly innocent, the latter malignant. 

FIBROMATA OR FIBROUS TUMOURS. 

Fibrous tumours of bone, except in the jaws, are rare. They 
have aU the physical and microscopical characters of fibrous 
tumours of soft parts. They are described under tumours of the 
jaws, as there are no specimens of fibrous tumours of other bones 
in the Museum. 

OSTEOMATA OR OSSEOUS TUMOURS. 

The osteomata are tumour-like growths having the structure of 
true bone. They must be distinguished from those osseous forma- 
'tions which are the result of the ossification or calcification of 
other tumours, and from the node-like deposits of bone conse- 
quent upon inflammation. They are always innocent, generally 
of slow growth and of small size ; occasionally, however, they may 
attain considerable dimensions. 

The osseous tumours may be divided into the exostoses and 
diffused bony growths. 

Exostoses. 

Exostoses are circumscribed outgrowths from the surface of 
a bone. They are usually divided into the cancellous or soft, and 

4 
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the compact or ivory. The former are more common on the bones of 
the extremities, the latter on the bones of the skull. Osseous 
growths of a similar character, in rare instances, are met with 
projecting into the medullary canal. They are then called enos- 
toses. 

The eanceUous or soft. 

These are composed of cancellous surrounded by a thin layer 
of compact bone. They are commonly continuous with the 
cancellous and compact tissue of the bone from which they spring, 
and in most cases contain medulla. They are surrounded either by 
fibrous tissue continuous with the periosteum, or by a layer of 
cartilage, in which latter case they are by some regarded merely as 
ossifying enchondromata. When they spring from the ends of the 
long bones they are probably outgrowths of the epiphysial cartilages. 
They are generally single, and are most often found upon the 
shafts of the long bones at spots where muscles are inserted. They 
are occasionally multiple. 

Exostoses springing from the vnsertion of muscles. 

I. 178. — An exostosis removed from the insertion of the adductor 
magnns muscle into the femur, just above the inner condyle (adductor 
tubercle), from a girl aged sixteen years. The central part of the 
tumour consists of canceUous bone, and is surrounded by a layer of 
cartilage, which is itself surrounded by a thick layer of fibrous tissue. 
The areolsB of the central cancellous tissue contain marrow. 

This is a very common situation for exostoses, and it should be 
remembered that they are here in close proximity to the synovial 
membrane of the knee-joint, which may be injured in removing them. 
Such an accident may best be prevented by flexing the leg on the thigh, 
whereby the synovial membrane is drawn downwards away from the 
tumour. 

I. 183.— A similar exostosis &om a man aged nineteen. The tumour 
had been united to the femur by a narrow neck, which probably was 
broken by external violence, for, in the operation, the narrow neck of 
the tumour was found connected with the femur only by soft substance, 
being fitted to an excavation in the femur, upon which it had 
freely moved. 

I. 231. — A similar exostosis, the cartilaginous part of which forms a 
smooth layer, investing the osseous part, and is itself invested by a 
thin layer of fibrous tissue. The cancellous tissue is filled with 
medulla. The exostosis was attached by a narrow base. 

Sub-series A. 134. — Portion of a femur with an exostosis growing with 
a long pedicle from the inner and front part of its shaft just above the 
internal condyle. 

I. 105. — Exostosis of humerus, which grew from the insertion of the 
pectoralis major. 
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Sub-series A. 131. — ^Exostosis of the Immenia, growing from the 
insertion of the pectoralis major. 

Sab-series A. 128. — ^A humerus with a broad-based and sharp-edged 
growth of bone from the outer side of the shaft, close to the attachment 
of the deltoid muscle. 

Sub-series A. 126. — ^The upper part of a femur, exhibiting a bony 
process of a pyramidal form continued from the trochanter minor. 
To the extremity of this bony process the tendon of the psoas and 
iliacuB muscles is attached. 

Sub-series A. 127. — The upper part of a femur, exhibiting a bony 
process like the last described, which was connected with the trochanter 
minor by ligamentous substance. 



Exostoses of the last phalanx of the great toe. 

Exostoses of the last phalanx of the great toe are very common. 
They generally grow from the distal end of the phalanx and, in 
most cases, from the inner edge of its dorsal surface. As they 
increase in size they raise up the nail before them, but do not 
cause much pain except when pressed upon by the boot. They 
vary from the size of a X)ea to that of a Spanish nut. They are 
commonly surrounded by cartilage, occasionally by fibrous tissue. 
Although exceedingly hard, they are much less compact than those 
occurring in the cranium. 

I. 106. — The last phalanx of a great toe, near the upper end of the 
internal surface of which there is an osseous tumour composed of 
hard and finely cancellous bone. 

I. 107. — The last phalanx of a great toe, which was removed by 
operation. The nail is raised and pushed aside by a tumour beneath 
it. A small portion of the tumour is removed to show that it consists, 
like the last specimen, of osseous substance. 

I. 226. — ^A similar specimen (macerated). 

I. 214. — Section of the last phalanx of a great toe. A small osseous 
tumour has grown from the anterior and upper part of the bone, and 
has elevated the nail. It is formed of cancellous tissue surrounded by 
a thin layer of compact substance. 

1. 157. — Sections of the last phalanx of a great toe, exhibiting the 
growth of an exostosis from its extremity (macerated). 

Exostoses on other parts ^of the last phalanx of the big toe and 
on the phalanges of other toes are extremely rare. A specimen 
of exostosis on the last phalanx of the little toe follows. 

I. 277. — Section of the last phalanx of a little toe and of an exostosis 
which has grown from the middle and extremity of its dorsal surface, 
lifting up the nail. 

I. 278. — ^The other section of the same phalanx and exostosis mace- 
rated and dried. 
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The patient was a woman twenty-fire jeani old. The tamonr had 
been growing regularly, but with scarcely any pain, for two years. 

Exodoses gpringing from parts of the bones oOier than those above merUumed. 

I. 186. — Section of femur, from the snrfEuse of which an osseoos 
growth has arisen. The growth is flattened and elongated, and has 
pointed processes directed downwards. It consists of a canceUoos 
texture sorroonded by a thin shell of compact bone, and is attached by 
a broad base. 

I. 222. — ^Lower part of a femur, from which a broad flat exostosis was 
remoTed by operation. The surface from which the exostosis was cut 
is rough ; it is formed of cancellous tissue of healthy aspect ; the 
exostosis is of like nature. The upper margin of the exostosis is very 
nearly three inches above the border of the articular cartilage of 
the trochlea of the femur, but the whole of the exostosis was covered 
by synovial membrane, and projected into the cavity of the knee-joint. 

I. 245. — ^An exostosis from a tibia. 

I. 202. — An exostosis from a scapula. 

I. 348. — A portion of a lower jaw with an exostosis on its outer 

surface. 

Multiple exostoses, 

1. 282. — Specimen of exostosis from a boy who had a number of 
symmetrical tumours. His £sither had likewise this disease^ 
I. 253, 254, 255. — Specimens of multiple exostoses in dogs. 

The compact or ivory. 

These are composed of compact bone, commonly intermixed with 
a small proportion of cancellous tissue, which is, however, more 
closely set than ordinarily. The compact bone is much harder than 
natural, and the Haversian canals, lacunse, and canaliculi are 
smaller, fewer in number, and more irregularly placed. These 
exostoses are rare, except in connection with the bones of the skull ; 
they are exceedingly hard, ivory-like and compact, and of slow 
growth; They occur in two forms, one as small, jens-shaped out- 
growths from the outer table, with broad or pedunculated bases ; the 
other as nodular masses springing from the diploe. The latter often 
attain a large size and project into the frontal sinuses, causing 
great displacement of the soft parts. 

I. 71. — Sections of an occipital bone to the lower part of which an ivory 
exostosis is attached by a narrow base. The outer part of the growth 
is smooth and very dense ; within, it is in part cancellous and in part 
nearly as dense as ivory. Its textures have coalesced with those of the 
outer table and diploe of the skull. 

I. 297.— An osseous tumour removed from the mastoid portion of the 
temporal bone. It is of a semi-elliptical shape, and was attached by a 
comparatively narrow crescentic base, which was with great difficulty 
separated from the skull. 
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Snb-series A. 124. — Section of a skull, exhibiting a small i?ory-like 
exostosis with a narrow base growing from the outer table of the 
frontal bone jnst above the external angular process. 

I. 310. — An ivory exostosis growing from the lower and back part of 
the parietal bone. It is attached by the central portion of its base 
only. (Mr. Ilott's well-known case, see the Catalogue.) 

I. 316. — ^An ivory exostosis which has grown into the frontal sinuses. 

DiPPTTSBD Osseous Growths. 

These are defined by Sir James Paget as " tumour-like in the 
most prominent parts, and yet unlike tumours in that their bases 
of connection with the bones are very ill defined, and that from 
their bases the morbid changes in which they originated extend 
outwards on the same or even to other bones, g^radually sub- 
siding." 

They are composed of finely cancellated bone, more compact than 
the cancellous exostoses but less compact than the ivory. They gene- 
rally begin in the walls of the antrum and grow inwards until that 
cavity is completely filled. They also frequently occur at the same 
time upon the outer surface of the maxillary bones, and upon the 
septum and side walls of the nose, they are sometimes symmetrical, 
as in Mr. LangstafE's case, and occasionally perish and separate, 
presenting the ordinary phenomena of necrosis. 

I. 62. — Section of the bones of the face, exhibiting an osseous growth 
which nearly fills up the antra. The sections through the antra open 
to view a small cavity in each. This cavity indicates, as does also the 
disease of the adjacent bone, that obliteration is the consequence, not of 
the growth of new distinct tumours into them, but of the thickening of 
their walls. The new bone by which they are increased in thickness is 
hard, nearly solid, and heavy ; it is almost all formed on their inner 
surfaces, and only a few small similar growths are elevated on their 
outer surfaces and project on the face and into one of the orbits. The 
septum nasi and spongy bones are similarly thickened, enlarged, and 
very dense in their texture. 

I. 259. — ^A superior maxillary bone in which the cavity of the antrum 
is completely filled by a growth similar to that in the foregoing 
specimen. As in the former case, the new growth has taken place princi- 
pally from the inner surface of the walls of the antrum, but in this 
specimen the disease has advanced a stage further, and the whole 
cavity is obliterated. All the external surface of the maxillaiy bone is 
superficially tuberculated and porous, its walls being changed into bone 
of the same texture as that which occupies the place of the antrum. 
The disease is attended with general but irregular enlargement of the 
maxillary bone, its alveolar portion alone retains a nearly natural 
form. 

I. 260. — Portions of a superior maxillary bone, diseased like that of 
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No. 259, and separated after necrosis. The portions before division 
composed a nearly spherical mass of hard, heavy, and finely cancellous 
bone. 

The patient was a man thirty-seven years old. A small prominence 
of the nasal process of the right superior maxillary bone had been 
noticed for two years, bat it was not increasing, and he was admitted 
into the hospital with what appeared to be necrosis of the alveolar 
portion of the jaw and suppuration around it. After four months this 
mass of bone which occupied the antrum completely separated and was 
removed. The cavity which remained, opening widely into both the 
mouth and the nose, gradually contracted or was filled up, and the man 
recovered perfectly. 

ENOHONDROMATA OR CARTILAGINOUS TUMOURS. 

Cartilaginous tumours of bone are most frequently met with in 
the bones of the hand, somewhat less frequently in the contiguous 
ends of the femur and tibia, and still less frequently in other bones. 

They commonly occur as one or more circumscribed spherical 
masses of cartilage in the interior of the bone, or as irregular, 
lobulated growths beneath the periosteum ; in rare instances they 
grow both within and without the bone at the same time. They 
are composed either of a single mass of cartilage without visible 
partitions, or of numerous small clustered masses bound together by 
connective tissue and blood-vessels. They are usually exceedingly 
hard and firm, occasionally soft and compressible, generally of slow 
growth, and of small or moderate dimensions, but they may 
grow with great rapidity and attain a large size. They are nearly 
always innocent, simply displacing surrounding structures, not 
infiltrating them ; in rare instances, however, secondary growths 
have been found in distant organs. 

On section they appear translucent, bluish-grey or pinkish- white, 
homogeneous or coarsely granular, and frequently mapped out 
into irregular lobules. The cartilage is usually of the hyaline 
variety, but all gradations between hyaline cartilage and mucoid 
tissue occur. In the rapidly growing tumours sarcomatous elements 
have also been found, the presence of which probably accounts for 
their occasional malignancy. They are liable to undergo ossifica- 
tion, calcification, mucoid and fatty degeneration ; cysts are like- 
wise frequently found in them. Exostoses suiTounded by a layer 
of cartilage, although described as osteomata, are by many regarded 
as ossifying cartilaginous tumours. 

The peculiarities presented by cartilaginous tumours occurring 
in different bones and in different situations in these bones may be 
studied under the following heads : 
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In the hcnes of the hand, 

Caridlaginous tumours in the hand are always confined to the 
metacarpal bones and phalanges. Thej generally affect several 
fingers at the same time» and two tumours frequently occur in the 
same bone. They generally begin in the medulla near the articu- 
lar ends. As they grow they expand the bone around them, and 
at length, perforating the bony shell, project as nodulated tumours 
upon its surface. The integument, at first tightly stretched over 
them, may subsequently ulcerate from their pressure. By the 
coalescence of several of these tumours large masses are sometimes 
formed in which two or more fingers become completely buried and 
indistinguishable from each other. When a single tumour occurs 
upon the bones of the hand it begins outside the bone, thus 
resembling those that grow about the articular ends of the long 
bones. 

Cartilaginous tumours in the bones of the hand rarely undergo 
ossification ; they more often undergo calcification. They nearly 
always occur in the young, are often congenital, generally of slow 
growth, and always innocent. 

I* 283. — Sections of a little finger and of the metacarpal bone of the 
forefinger of a lad seventeen years old. The greater part of the 
cancellouB tisane of the shaft of the metacarpal bone is fiUed with a 
minutely lobed, pale greyish mass of cartilage like that of the foetal 
skeleton, which also, projecting through an ahsorhed portion of the wall, 
forms an hemispherical tumour rising from the shaft. A similar 
growth of cartilage exists within, and projects in a tumour beyond the 
first phalanx of the little finger ; but in this instance the wall of the 
hone is not penetrated hy the cartilage, but has grown in a thin layer 
around it. A portion of the medullary tube of the second phalanx of 
this finger contains a similar growth of cartilage, but scarcely any 
external tumour or enlargement of the bone is observable. 

The patient had on his left hand four and on his right hand six tumours 
such as these, but these alone were troublesome and increasing. The 
tumours had begun to grow when he was five years old, and their growth 
had been irregular, some increasing, while others remained stationary. 

I. 284. — The right hand of a lad fourteen years old, in the bones of 
which are numerous cartilaginous tumours like those in the preceding 
specimen. In many of them are small scattered formations of 
cancellous bone with medulla; all of them appear to have grown 
within the several bones, expanding parts of their walls and periosteum 
into their osseous and fibrous investments. 

1. 285.— The little finger of the left hand of the same patient. Part 
of its first phalanx is expanded around a large cartilaginous tumour, 
haying the same general structure as those in the preceding specimen. 



56 DISEASES OF BONE. 

Half the tnmonr has been remov^ &om the investment or shell of 
bone and periosteam extended ronnd it. 

The tamoors had been growing without any known cause from 
early childhood till the hand and finger were amputated. 

I. 286. — A man's right hand, with similar cartilaginous tumours. 
Two or three in the metacarpal bones project in round bosses in the 
palm ; one or two are in the first phalanx of the thumb, and one of 
large size in the first phalanx of the forefinger or in the distal end of 
the metacarpal bone. The rest of the forefinger and the whole of the 
second finger are buried in a large spheroidal tumour nearly six 
inches in diameter, in which the walls of their phalanges are only just 
discernible. The outlines of the several distinct tumours, by the fusion 
of which, it may be presumed, this great mass was formed, cannot now 
be seen. In many interspaces among the nodules there is much 
scattered cancellous bone, with yellow well-formed medulla. Over the 
dorsal surface of the large tumour there was a deep ulcer (as shown in 
the next specimen) ; but with this exception the bones and all the 
other tissues surrounding the tumours appeared only extended by their 
growth. 

I. 287. — A section of the largest cartilaginous tumour mentioned in 
the last description. It shows part of the ulcerated surface of the 
tumour. A deep excavation is formed in it. The surface exposed is 
formed by the substance of the tumour, scarcely altered in texture, and 
having no covering of granulations. In the recent state a thin layer of 
half -dried pus or imperfect cuticle covered it. 

The patient from whom this and the preceding specimens were 
taken was a man fifty-six years old. The tumours had grown from his 
birth to the time of his attaining his full stature, and some of them 
were congenital. Besides these he had had a tumour of two pounds* 
weight in the forefinger of his left hand, which was removed when he 
was sixteen years old. A tumour as large as a walnut still remained 
on the little finger of the same hand. The whole length of his left 
tibia had nodules on its anterior and inner surface, and some enlarge- 
ment existed on his left second toe. None of his relatives had similar 
disease. 

In the articular ends of hng hones. 

Cartilaginous tumours of the articular ends of the long bones 
nearly always begin between the periosteum and the bone, and, 
although they border upon the articular cartilage, do not arise 
from or encroach upon it. Their general shape is spherical, and 
their composition like that of ordinary hyaline cartilage. They fre- 
quently contain sarcomatous elements. The layer of compact bone 
in contact with the tumour becomes eroded and cancellous, and 
ossification of the tumour then takes place in the form of 
osseous spicula growing out from the surface of the bone ; ossifi- 
cation also begins in distinct centres in the mass of the tumour. 
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Cystic degeneration is oominon. These tumonra often grow rapidly 
and attain a large size ; the integnments over them are then apt 
to slough. They generally occur in the young. 

I. 288. — Section of a tihia and' of a large cartilaginous tnmonr 
sarronnding its upper two thirds. The tumour is seated entirely 
between the bone and the extended periosteum ; the continuity of the 
periosteum with the inyestment of the tumour is distinct at the lower 
part. At its upper part portions of caacellous bone are embedded in it, 
and portions of similar bone haye g^wn into most of those parts of the 
tumour which ar0 in contact with the surface of the tibia. A large 
cayity within the tumour is irregpilarly bounded by nodules of its 
cartilage and by a coarse network of fibrous bands, the remains of 
partitions between portions of the tumour, whose softening probably 
led to the formation of the cayity. All these tissues bounding the 
cayity appeared, in the recent state, soft, floccolent and sloughing, and 
it was filled with brownish-yellow, putrid, and decomposing fluid. The 
general shape of the tumour is spheroidal ; its weight is twenty-four 
pounds. 

The patient was a girl fourteen years old. The tumour had been 
growing eighteen months. 

I. 22. — Section of a femur and of part of a large cartilaginous tumour 
which closely surrounds it. A section of the tumour with drawing is 
preseryed in the Microscopical Cabinet (A. 1). The tumour had grown 
rapidly but without much pain ; the patient recoyered after amputation 
of the limb. A cast of the limb from which this tumour was taken — 
No. I. 

I. 41. — Section of a tibia and of a large cartilaginous tumour which 
has formed around its upper third. One half the tumour, the yessels 
of which haye freely receiyed the injection, is of a soft, fleshy, yascnlar 
texture (probably sarcomatous). The internal part of the tibia is 
sound. 

I. 25. — Section of a large tumour growing from the lower part of the 
femur, and composed of nodules of cartilage intermixed with osseous 
matter. Part of the morbid structure extends through the wall of the ' 
femur with which it is connected, and through the interior almost to 
the opposite side. 

In the middle of ike shaft of long hones. 

Cartilaginous tumours in this situation are rare. They begin as 
distinct masses simultaneously within the medullary canal, and 
outside the shaft between the periosteum and the bone. As they 
enlarge, the bone between them becomes absorbed, and they finally 
coalesce into one large tumour. In structare they partake more of 
the character of the fibrous than of the ordinary hyaline cartilage. 

I. 111. — Section of a femur with a large spheroidal tumour which has 
formed within and around it. In the upper part of the bone a fracture 
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cccnrred seyeral years before death. The two portions of bone over- 
lapping have firmly united. The tumour, which nearly surrounds the 
middle of the shaft, is composed of a firm substance like fibro-cartilage. 
A portion of the same substance occupies the corresponding part of 
the medullary cavity, in which the disease apparently also commenced. 

The microscopical characters are those of fibro-cartilage. A section 
of the tumour with drawing is contained in the Microscopical Cabinet 
(A. 2). 

I. 112. — The other half of the above specimen, dry. 

In the cranialy faddlf and pelvic hones, ribs, and vertebrce. 

Cartilaginous tumours of these bones generally spring from the 
deeper layers of the periosteum. They have a remarkable tendency 
to spread in all directions, causing great destruction of adjacent 
parts. 

In facial hones, XXXV. 47. — Section of a large tumour formed on 
the face of a lad fourteen years old. The greater part of it occupies the 
situation of the superior maxillary bones, which are completely 
absorbed. Above, the tumour has extended through the left side of 
the base of the skull into its cavity, where it forms a large projection 
in the situation of the anterior lobes of the cerebrum ; below, it is 
united to the soft palate ; in front, it protrudes and distends the left 
nostril, and has caused the ulceration of a part of the integuments of 
the face. The outer surface of the tumour is nodulated ; its interior 
shown by the section, is formed of close-set nodules and masses of car- 
tilage, partially and irregularly ossified, and in some parts intersected 
by layers of a softer, probably fibrous, tissue. A portion of its external 
surface, projecting below the left nostril, has sloughed. 

In the pelvic hones. I. 118. — Section of a cartilaginous tumour which 
was connected with an os innominatum. The remaining part of it, 
consisting principally of bone, is in Sub-series A. 133. 

In the ribs. I. 115. — A cartilaginous tumour springing from a rib 
and making its way into the chest and vertebral canal through the in- 
tervertebral foramen. 

Osteoid chondbomata. 

The term osteoid chondroma is applied to what appears to be a 
rapidly ossifying variety of enchondroma, viz. to firm, dense growths, 
consisting in great part of hard, chalk-like, ill-formed bone, 
surrounded by dense material of fibrous-like consistency. To out- 
ward appearance they cannot be distinguished from ossifying 
fibromata, sarcomata, or carcinomata, but on microscopical examina- 
tion the unossified part of the tumour is seen to consist of what is 
called by Virchow " osteoid tissue," that is to say, of material resem- 
bling in structure decalcified bone, and similar to that formed 
between the periosteum and bone in rickets. It consists, like bone, 
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of trabeculsB and medallaiy spaces ; the trabecoIsB, howeyer, do not 
contain bone- corpuscles, but angular cells, and the meduUary spaces 
enclosed by the trabeculsB are filled with fibrous tissue and masses 
of cartilage in place of medulla. The deeper portions of the 
tumour are always calcified or ossified. (Comil and Banvier.) 

These growths appear to spring from the periosteum and project 
around the bone, also to grow inwards, taking the place of the 
cancellous tissue and medulla. They often attain a large size 
affect the neighbouring lymphatic glands, and are reproduced in 
distant organs. The secondary g^wths present all the characters 
of the primary tumour, consisting in great part of ill formed bone. 
They may grow with great rapidity, or slowly, extending over 
many years. They commonly occur in the contiguous ends of 
bones entering into the formation of the knee-joint, especially 
in the lower end of the femur. 

Many of the tumours formerly called osteoid cancer appear to bo 
osteoid chondromata. Indeed, " so many recurrent ossific tumours," 
say Drs. Wilks and Moxon, " have been recently found of this kind 
that it is doubtful whether most of the so-called osteoid cancers of 
authors were not really osteoid chondromata." 

Billroth, on the other hand, maintains that the osteoid-chon- 
dromata always contain sarcomatous elements, and doubts whether 
they can be distinguished, even microscopically, from ossifying 
round-celled or spindle-celled sarcomata. Hence he does not sepa- 
rate them from the sarcomata. 

I. 139. — Section of the head and upper part of the shaft of a tibia 
and of an osteoid growth around and within it. A dense osseous sub- 
stance, as hard as ivory and dull white hke chalk or pumice-stone, 
occupies the place of the cancellous texture and extends some way 
down the medullary cavity. The tumour around the bone consists in 
part of a similar osseous substance, and in part of a soft substance, 
spongy and cellular in some situations, and like a medullary tumour in 
others. A portion of the periosteum is separated to show that the 
morbid growth has originated beneath the membrane from the surface 
of the bone itself. The smaller tumour connected with one side of the 
morbid mass occupied the situation of the popliteal lymphatic glands 
and consists throughout of bone partly ivory-like and partly opaque. 

Microscopically the soft parts of the tumour consist of " osteoid 
tissue," islets of cartilage, and fibrous tissue. 

A section of the tumour with drawing is contained in the Microsco- 
pical Cabinet (A. 3). 

SARCOMATA. 

Sarcomata of bone have the same structure as those of soft parts, 
viz. embryonic tissue in various stages of development. The three 
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Tarieties of sarcomata, the round-celled, the spindle-celled, and the 
myeloid, occur in bone, the two former generally in connection with 
the periostemn, the latter with the medulla. These yarieties, how- 
ever, may be modified, as in soft parts, by the admixture of fibrous 
tissue, cartilage, mucous tissue, pigment or bone ; and, according as 
these sereral tissues predominate, the tumour is desig^nated fibro-, 
chondro-, myxo-, melanotic- or osteo-sarcoma ; when cysts are 
deyeloped, cystic- sarcoma. Some of these will be more particularly 
referred to below. 

The Soukd-celled Sabcomata. 

The round-celled sarcomata may be divided into the periosteal 
and the endosteal, according as they begin in the periosteum or 
the medulla. The former, which are by far the more common, in 
their early stages are situated between the periosteum and the bone. 
They appear to spring from the deeper layers of the periosteum, and 
as they increase in size carry the superficial layers before them, and 
at length, perforating them, make their way into the connective 
tissue between the muscles and other adjacent soft parts. At the 
same time they generally invade the bone, infiltrating and dilating 
the Haversian canals, and so converting the compact tissue into 
cancellous. Occasionally, however, they merely indent, but do not 
infiltrate the bone. In appearance they are whitish or cream 
coloured, often blotched with red from rupture of their vessels and 
extravasation of blood ; yellow patches are also seen here and there, 
due either to fatty degeneration o£ the sarcomatous elements or to 
the breaking down of blood-dots. If these changes proceed 
further, cysts may be formed ; these cysts are at times lined with 
pseudo-epithelium . 

In consistency the tumours are either tough, hard, and fibrous, or 
soft, gelatinous, and brain-like, but they may present all gradations 
between these conditions. When scraped they do not yield a milky 
juice. They are more rapid in their growth than either the spindle 
or the myeloid form, and are generally softer. A microscopical 
examination, however, is necessary to distinguish the round from 
the spindle-celled, or either from periosteal cancers. In sarcomata 
the neighbouring glands are not usually affected. Frequently both 
round and spindle cells are found in the same tumour. When 
these tumours undergo calcification or ossification the earthy par- 
ticles may proceed both from the periosteum and the surface of the 
bone. Ossification more generally occurs in those of slow, calcifi- 
cation in those of rapid growth ; the ossific deposit resembles im- 
perfectly formed bone. The round-celled are generally the most 
malignant of the sarcomata. 
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The Sphtdle-cellsb Sabcomata. 

These, like the round- celled yarietj, occur both periosteallj and 
endosteaUy, but periosteallj with far the greater frequency. What 
has already been said with regard to the round-celled sarcomata is 
applicable to the spindle-celled. The latter, however, are generally 
firmer and more fibrous, of slower growth, and less malignant. 

I. 363. — ^A section of a large spindle-cell sarcoma which originated in 
the upper third of the right fibula of a man aged twenty. The disease 
wsa only of four months' duration. 

I. 116. — Section of a tumour and of part of a tibia. The tumour 
occupies the situation of the head and the upper third of the shaft of 
the tibia: it apparently originated in the interior of the bone, and 
extended the wall around it as it grew. At the upper part, the articular 
surfaces of the tibia and the ligamentum patellra may be recog^nised. 
The tumour consists in part of a white, solid, aod very firm substance, 
and in part of a more vascular and spongy substance, in which there are 
large cysts that were filled by a gelatinous fluid. From a man, aged 
forty. The limb was removed by operation. A section of the tumour 
with drawing is contained in the Microscopical Cabinet (A. 4). 

I. 97. — Section of a femur and of a tumour surrounding the lower 
part of its shaft. The tumour consists principally of spindle cells 
intermixed with fibro-cartilage, with spicula of bone dispersed through 
it. At its posterior part are some thick-walled membranous cysts 
which were filled with coagulated blood. The injection of the limb has 
displayed minute vessels distributed irregularly through the tumour. 
The walls of the femur enclosed within the tumour are diseased, soft- 
ened, and thinned, to the extent of about two inches, and in this 
situation the shaft is broken, and the cancellous tissue is filled by a 
morbid structure similar to that which surrounds the bone. A section 
of the tumour with drawing is contained in the Microscopical Cabinet 
(A. 6). 

I. 98. — Section of the tumour last described. The patient was 
twenty-two years old, an opera-dancer, and the disease had existed 
about seven months. The tumour grew rapidly and with much pain. 
He died shortly after amputation of the limb, and no other part was 
found diseased. 

The Myeloid Sabcomata. 

The myeloid sarcomata, or myeloid tumours of Paget, so called 
because their minute structure resembles that of marrow, nearly 
always begin in the medulla, rarely between the periosteum and the 
bone. Their favourite seats are the articular ends of long bones 
and the upper and lower jaws. When they begin in the medulla 
they expand the bone around them, often rendering it so thin 
that it gives the sensation of egg-shell-like crackling to the 
touch ; or they completely destroy it in places, so that they are 
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covered only by the perioBteum. They are usually of an OToid 
or spheroidal shape, or more rarely, as when they begin between 
the periosteum and the bone, irregular and lobed. They vary 
from a firm or fleshy to a soft or jelly-like consistency. They are 
neither elastic nor tough. On section they appear uniformly smooth, 
succulent, shining, semitranslucent, but not fibrillated. In colour 
they vary from greenish- white to livid crimson blotched with 
brighter patches of pink or darker red. They are soft and dry, not 
yielding any milky juice like cancers. Although usually but mode- 
rately vascular, they sometimes pulsate, this pulsation being com- 
municated to them by the arteries of the bone in which they lie. 
Masses of cartilage are frequently found in them, but ossification is 
rare. Cysts also occur with great frequency, and often attain a 
large size. They are generally of slow growth and non-malignant ; 
after removal, however, they have been followed by the more 
maligfhant forms of sarcomata. 

Under the microscope a number of large, many-nucleated cells 
(myeloid) are seen scattered through' a basis substance which is 
composed in great part of spindle cells and of a fewer number of 
small round cells. 



Myeloid tunuywrs in the ends of long bones. 

The ends of the bones, forming the knee-joint are those most 
frequently affected, and of these the lower end of the femur rather 
than the upper end of the tibia. Beginning in the cancellous tissue 
the tumour expands the bone around it, destroying the lamellee 
and so hollowing out the articular end into a thin-walled cyst. 
In some instances however, more or fewer of the lamellsd may 
escape destruction, and then the cyst-like expansion has a multilo- 
cular appearance. By the older pathologists the former condition 
was called "Spina ventoaa" the latter " malignant exostosis ; " these 
terms are, however, almost obsolete. Sooner or later the expanded 
bone gives way, and the tumour, thus released from the restraining 
influence of its bony case, sprouts out into the soft tissues, where 
it grows with increased rapidity, and finally reaching the skin sets 
up ulceration and protrudes in the form of a fungous mass. 

The articular cartilage is seldom mvolved in the disease, but 
appears sunken, as it were, into the substance of the tumour, a con- 
dition in part due to the growing up of the sarcomata around the 
cartilage, and in part to the actual sinking of the cartilage from 
the yielding of the tumour to the superincumbent weight of the 
body, the supporting bony trabeculsB having been destroyed. 
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Maooid degeneration and hflemorrlia^ies, leading to the formation 
of cjsts, are common, but calcification and ossification is rare. 

I. 2d8. — Section of the upper part of a tibia, within the head of 
which a nearly spherical tomonr, abont fonr inches in diameter, has 
grown. The greater part of the sabetanoe of the bone has wasted 
dnring the growth of the tnmonr, ronnd which its remains are extended 
in a thin cjst of bone and periosteom. The articular sorfiu^e is 
nnchanged, but almost all of the layer of bone beneath the cartilai;e is 
absorbed. The chief part of the tnmomr consists of dose-set thin- 
walled cysts, the caTities of which were filled with bloody fluid. Other 
parts Iftound and between the cysts consist of soft, opaque-white 
brownish and yellow substance, yariously tinged with blood. A few 
bands and thin plates of bone trayerse the space thus filled with cysts 
and solid gp^wth. The upper part of the shaft of the tibia immedi- 
ately below the part which is extended round the growth appears to be 
bealthy. 

The microscopic structures in the solid parts of the tumour, and in 
the walls of many of the cysts, were chiefly many-nucleated cells, like 
those characteristic of myeloid tumours. 

The patient was a woman twenty-four years old. The first sign of 
the disease was scTcre pain in the head of the tibia. This was observed 
eighteen months before the removal of the limb, and after it had 
existed ten months swelling appeared. The swelling rapidly increased, 
the pain rather diminished, but the limb became constantiy more 
feeble and unequal to support the body. Beooyery followed amputa- 
tion. 

I. 289. — Sections of the lower part of a fibula with the tibia and 
astragalus. The walls and periosteum of the lower end of the fibula, 
includiug the malleolus, are extended into a thin osseous and fibrous 
capsule by the internal gprowth of a myeloid tumour. 

The tumour contained much cartilage, grew slowly, and pulsated 
distinctiy. 

L 46. — ^A section of the lower part of a femur, and of a brain-like 
myeloid tumour which has grown within the condyles and has 
extended them into a large, thin- walled, osseous and fibrous cyst. The 
tumour projects chiefly backwards and laterally. A part of it is 
coyered by the articular cartilage of the femur, which is extended oyer 
it, and in the middle between the condyles is perforated by the morbid 
growth penetrating into the knee-joint in front of the crucial ligaments. 
(Such a perforation of the joint is rare.) A section of the tumour with 
drawing is contained in the Microscopical Cabinet (A. 6). 

L 83. — A section of the upper part of a tibia, and of a large myeloid 
tumour which has formed within it. The tumour consists partly 
of a soft, brown, fibrous-looking substance, and partly of coagulated 
blood; and there are some small cysts in it. A thin crust of the 
expanded walls of the bone surround the tumour. Upon the upper 
part of the tumour^i^ the articular surface of the tibia, there is a deep 
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excaYation, wMch lodged one of the condjles of the femur. A section of 
the tumour with drawing is contained in the Microscopical Cabinet (A. 7). 

I. 212. — Section of the lower end of a femur, in which nearly all the 
can^Uous tissue within the condyles and for a short distance up the 
shaft is removed, and its place is occupied by a myeloid tumour. The 
greater part of the tumour is nearly white, but there are many spots 
in it of a deep red colour from effused blood, and at the upper part 
is a section of a small cavity — a cyst in process of formation — ^which 
was filled by a soft gelatinous material. The gelatinous material was 
probably a portion of the tumour undergoing mucoid degeneration. The 
growth of the mass has expanded the internal condyle and the posterior 
part of the femur into a large round sac, of which the walls ifle partly 
formed by the articular cartilage and the periosteum. The patient was a 
man twenty-seven years old ; the disease had existed twelve months with 
obscure symptoms, and made steady progress till the limb was ampu- 
tated. A section of the tumour with drawing is contained in the Mi- 
croscopical Cabinet (A. 8). 

I. 220. Portion of a femur, of which the lower extremity is expanded 
into a large cyst, which was filled by liquid and coagulated blood and a 
small quantity of brain-like substance. Below, the cyst is bounded 
by the articular cartilage, of which the texture is unaltered ; above, 
by the shaft of the femur, which terminates abruptly just before it is 
expanded into the cyst. 

From a gentleman, thirty years of age, in whom the tumour had 
been two years in progress. Four years after the amputation of the 
limb he was in good health. 

I. 49.~Sections of the upper half of a humerus, and of a myeloid 
tumour which occupies the place of the shaft of the bone. In one of 
the sections a small portion of the diseased structure, distinct from the 
general mass, has protruded through the walls of the bone. In the 
other section the morbid structure is covered by the articular cartilage 
which belonged to the head of the bone. 

The tumour in this instance had a constant and regular pulsation, 
the cause of which was not discerned in the examination of the limb. 
A section of the tumour with drawing is contained in the Microsco- 
pical Cabinet (A. 9). 

I. 159. — Section of the lower part of a tibia and of a tumour contained 
within it. The tumour consists of a brain-like medullary substance 
with blotches of blood effused in it, and is almost completely surrounded 
by a thick osseous cyst, which is continuous with the wall of the tibia. 
The arteries of the limb are injected ; some of their branches pass through 
the morbid growth. A section of the tumour with drawing is contained 
in the Microscopical Cabinet (A. 10). 

I. 160. — The other half of the tibia and of the tumour last described. 
A portion of the skin is here left, in which there is ulceration with 
fungous growth originating in the morbid structure. The cavity 
immediately above the cartilage of the ankle-joint was filled by soft 
medullary substance. 
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Mjfdoid htmowr of Ihe jaw9. 

L 273. — Section of the anterior part of a lower jaw and of a myeloid 
tumour formed within it. 
I. 274. — ^Myeloid tomoor of npper jaw. 

Other specimens of myeloid tumours will be found described in 
the seetiou on diseases of the jaws. 

Myeloid tumour of $huU, 

I. 293. — ^Portion of the upper part of a boy's skull and of a great 
mydoid tumour inTolring it and pressing inwards upon the brain. 
The section was made transrersely from ear to ear through the skull 
tumour, and brain. 

L 2d4.— The other half of the specimen I. 293. 

SpindU-ceUed aairooma following the removal of a myeloid eareoma* 

I. 304. — ^The head of the humerus (absent from this preparation) 
presented an example of myeloid tumour, about the size of an infant's 
head, and in most parts encapsulated by a thin layer of expanded bone. 
In some parts, however, only the periosteum existed, and, in others, 
even that had given way. The adjacent muscle was involved, especially 
where the deltoid muscle adhered to the growth. 

The parts preserved were obtained from a woman aged thirty-three, 
who, six years before her death, was supposed to have sustained a 
fracture or dislocation of the head of the humerus. To this succeeded 
permanent loss of motion, and gradual enlargement about the part. 
This growth was spontaneously arrested during four years. Sub« 
sequently resection of the upper part of the humerus, of the tumour, and 
of some diseased glands was resorted to. The operation was recovered 
from, but the disease was rapidly reproduced in four different situations. 
She died four months after the section, from an enormous mass of 
sloughing and bleeding sarcoma, connected with the bone, the axilla, 
and the adjacent glands. The shortening of tie humerus in the prepa- 
ration is due to the above-mentioned removal of its upper third. Its 
shaft is healthy, and is united to the lower edge of the glenoid cavity 
by a thick ligamentous band permitting of free motion. A large growth 
springs from and surrounds the periosteum of the shaft at the point 
of section. This, unlike the tumour previously described, has the struc- 
tm'e of a spindle-celled sarcoma. A section of the growth with drawing 
is preserved in the Microscopical Cabinet (A. II). 

OSTSO-SABGOKATA. 

The sarcomat^i, as has already been incidentally remarked, like 
other tumours of bone, are liable to undergo ossification and calcifi- 
cation. When much earthy matter is " deposited " in them they 
are called osteo-sarcomata. They are generally of the round or 
spindle-celled variety. The ossifying periosteal sarcomata resemble 

5 
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in outward appearance tlie tumours already described as osteoid 
chondromata, wliicli latter, as we have seen, Billrotli does not 
recognise as a distinct class of tumours. Many of the growths 
formerly called osteoid cancer were probably osteo-sarcomata. 

I. 269. — Section of a femur, of which the lower half is surrounded by 
an osteoid tumour. The tumour extended around the whole circum- 
ference of the femur. It has an elongated form, is thin where it abuts 
on the articular margin of the bone, but in the rest of its extent rises 
to between two and three inches from the surface of the shaft. The 
periosteum appears to be involred in the tumour, and the popliteal 
artery and yein run through it near its surface. The walls of the 
femur appear thickened and hardened, and large portions of morbid 
substance, like that "Vf hich forms the tumour external to the walls, exist 
in the cancellous tissue and medullary tube. The greater part of the 
substance of the g^wth, both without and within the walls of the bone, 
consists of a very firm, dense, and compact tissue, pale yellowish, and 
obscurely fibrous ; that part which is attached to the femur is chiefly 
osseous, its tissue having peculiarities which are better shown in the 
next following specimen. The outer surface of the tumonr is unequal 
and knobbed, and a few portions of similar substance lie adjacent to, 
but distinct from, the chief majss. Microscopically the tumour appears 
to be of the nature of an ossifying round-celled sarcoma intermixed with 
fibrous tissue and cartilage. A section of the tumour with drawing 
is contained in the Microscopical Cabinet (A. 12). 

I. 270. — The other section of the same femur dried after maceration. 
The osseous parts of the tumour appear as irregular outgrowths from 
the femur, and as deposits on its surface. On their surface they are 
brittle, lamellar and in parts like pumice; more deeply, the chief 
growths are hard, very compact, and ivory-like. Similar formations of 
hard bone occupy a portion of the cancellous tissue of the shaft, and 
its walls in the corresponding structure are similarly hard and ivory- 
like. In other parts the walls of the shaft are more porous than is 
natural, as if they had been abnormally vascular. 

I. 271. — Section of the upper third of the same femur. In the can- 
cellous tissue near its great trochanter there is a small circumscribed 
mass of fibrous-looking substance like that of which the greater part of 
the tumour in I. 269 is composed. 

I. 272. — Section of a mass of inguinal lymphatic glands from the 
same patient as the three preceding specimens. They are gre&tlj 
enlarged and their proper tissue is replaced by a very firm and compact 
pale substance, which is, in part, obscurely fibrous, and altogether 
resembles very closely the principal mass of the tumour round the femur. 
The femoral artery and vein pass through the middle of the disease. 

The four preceding specimens were taken from a man forty-five 
years old, of unhealthy aspect. The tumour round the femur had been 
observed for five months, and was so painful that he solicited the 
removal of his Hmb, though dissuaded on account of the disease in 
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his inguinal glands. He liyed two months after tlie amputation, and, 
in addition to those shown in 1. 272, masses of substance resembling 
the tumour round the femur were found in the place of other ing^uinal 
and lumbar glands, and in the lungs. In many instances these masses 
contained osseous as well as the apparentlj fibrous tissue. 

I. 295. — Section of the lower half of a femur surrounded and filled 
with ossifying spindle-celled sarcoma. The whole circumference of the 
shafts between the periosteum and its walls, is enveloped by the saroo- 
matous substance, which in a layer from half an inch to nearly two 
inches in thickness forms a large firm tumour of elongated OTal shape. 
The general or basis substance of the sarcoma is almost pure white, 
very firm, and compact, but in the parts nearer to the bone it is exten- 
sively osseous, and the greater part of the bone within it appears to 
have extended into it from the sarface of the shaft on which it rests. 
In the same extent to which the femur is thus surrounded with sarcoma 
its medullary canal is filled with hard, white, and finely porous bone, 
formed apparently by the almost complete ossification of sarcomatous 
substance. Between the laminsB of the walls, also, similar substance 
exists, separating them, and at the lower part so displacing them that 
the morbid structure around and within the shaft are combined in a 
continuous mass. The epiphysis is healthy. 

The microscopic structure of the soft parts of the tumour is that 
of a spindle-celled sarcoma. The osseous substance was in both situations 
true bone with well-formed lacunsB. The patient was a girl twelve 
years old. A section of the tumour with drawing is preserved in the 
Microscopical Cabinet (A 13). 

I. 364. — A large mixed sarcoma, of three or four months' duration, 
springing from the periosteum of the middle and upper third of the 
femur, and involving the structures immediately surrounding it. From 
a boy, aged thirteen. The limb was removed by amputation at the hip- 
joint. The patient made a good recovery from the operation, and left the 
hospital about two months afterwards. He was rex>orted, however, 
about a year after the operation, as dying with local recurrence of the 
growth. Secondary caries of the bone is to be seen where the perios- 
teum has become detached. Microscopic examination showed the 
tumour to be composed of connective tissue of all varieties and in all 
stages of development, viz. smaU nucleated round and spindle cells, 
well-formed fibrous tissue, cartilage cells, and in places bony spicula, 
springing from '^he periosteum and passing outwards into the soft 
substance of the gprowth. 

I. 61. — Sections of a fibula, upon the external surface of which are 
several osseous tumours, masses of compact, white, osseous substance, 
the outer surfaces of which present a fasciculated and finely fibrous aspect, 
like the surface of pumice-stone. Around these the walls of the bone 
are in parts superficially ulcei*ated, and in parts thinly covered by new 
bone. The medullary cavity is partially obliterated by a similar sub* 
stance. 

1, 108. — ^A section of the lower half of a femur, and of an osteo- 
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sarcoma wbich has formed around ii. The tumour oonaista almost 
entirely of a solid, imifbrm, and yerj dense osseous substance. The 
medullary tissue of nearly all that part of the bone which is surrounded 
by the tumour is filled by a similar substance, and about the condyles* 
the walls of the femur being absorbed, the morbid growths within and 
without form one mass. A part of the exterior of the tumour is com- 
posed of a soft substance. A section of the tumour with drawing is 
contained in the Microscopical Cabinet (A. 14). 

I. 109. — ^The other section of the femur and osteoid tumour last 
described. By maceration the soft matter of the tumour has been 
remoTed, leaying only the hard, dense, and white osseous substance 
around and within the bone. The outer surface of this portion of the 
tumour is nodulated, and portions of it hare a fibrous texture like that 
of pumice-stone. In the lower part of the bottle are several of the 
inguinal glands and lumbar lymphatic glands from the same side of 
the body as the tumour. They are converted into an osseous sub- 
stance similar to that of which the tumour is composed. 

L 110. — The femoral artery, together with several bony tumours 
which occupied the situation of the lymphatic glands in the ham and 
groin of the patient -from whom the two preceeding specimens were 
taken. The tumours consist of a hard osseous substance, which is 
displayed by a section of one of them. The femoral artery is sound, but 
its popliteal portion is compressed and altered in its course by its 
connection with the bony tumour. The ligature upon the artery, 
bout three inches below the origin of the profunda, was placed around 
it in consequence of the tumour in the ham having a pulsation and 
other characters like those of an aneurism. The patient was a man, 
thirty years old. A section of one of the tumours with drawing is 
contained in the Microscopical Cabinet (A. 15). 

MULANOTIG SaSGOMATA. 

Melanotic or pigmented sarcomata are rare in the bones. The 
three following specimens are probably examples. 

1. 190. — Sections of lumbar vertebrsB with melanotic sarcomata (P) 
scattered through the cancellous texture of their bodies. 

1. 191. — Sections of a rib with melanotic matter in its interior. 

1. 192. — Portions of a parietal and a frontal bone, displaying the 
deposition of melanotic matter in the diploe. In all these specimens 
the melanotic matter is deposited in circumscribed s^ts, like so much 
black pigment, in the bones. It does not form tumours, nor does the 
tissue of the bone in which it lies appear at all altered. 

The three preceding specimens were taken from a woman in whom 
melanotic matter was abundantly found in various parts of the body — 
the lungs, liver, ovaries, mammary gland, dura mater, and others. 

CANCER 
Cancer in bone is less common than was formerly supposed ; re- 
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cent miorosoopical examination has shown that many growths in 
bone once considered cancerous have a sarcomatous structure. 
Olinicallj, however, this anatomical distinction is unimportant, as 
both cancer and sarcoma are equally malignant. All four rarieties 
of cancer occur in bone. 



Mbdvllaby Gakceb. 

The medullary or encephaloid is the most common varieiy of 
cancer in bone. It bears a general resemblance to medullary 
cancer of other parts, being generally soft and brain-like, or harder 
and more fibrous, of a creamy-white colour and blotched 
in places with red. Ossific spicula and cysts are often found in 
its substance, and will be more particularly referred to after- 
wards. 

It may be either primary, or secondary to cancer of other 
organs. Three forms are described, the periosteal, the nodular or 
tuberous, and the infiltrating. 

4r 

The periosteal tfcmety. 

The periosteal variety springs from the deeper layers of the 
periosteum, and as it increases in size raises up the outermost 
layers of that membrane before it, and at the same time invades the 
bone by making its way into the Haversian canals. 

In appearance the tumour is commonly irregularly spindle- 
shaped, embracing the whole or greater part of the circumference of 
the bone. On section fibrous bands, the remains of the infiltrated 
periosteum, are seen stretching through the tumour from the 
periosteum to the bone. Periosteal cancers are very prone to 
undergo calcification and ossification, the calcareous or osseous 
spicula making their way into the tumour from the bone. 

I. 279. — Section of a tibia and of a firm, white, medullary cancer, 
which covers a large portion of the anterior surface, and nearly 
encompasses the rest of the shaft, and from which portions extending 
through the front wall are continuous with a similar growth occupying 
the medullary tube and protruding through the posterior wall. A 
section of the tumour with drawing is contained in the Microscopical 
Cabinet (A. 16). 

I. 170. — Section of a femur, with the osseous part of a tumour which 
occupied the place of the shaft of the bone. The tumour measured 
thirty-six inches in circumference. Its outer part consisted of medul- 
lary substance ; the deeper, of a mixture of medullary substance and 
bone. The head of the femur is the only portion of the bone retaining 
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its healihj stmctare. The morbid osseoofi snbstaiice is fragfle, light, 
spongy, and canceUons ; bnfc the form of the canceUons spaces differs 
materiallj from that of those in healthy bone. From a girl, aged 
eleren years. 

L 171. — Sections of the femur last described. 

L 365. — ^A section of the sternal end of the left clayicle and of a 
medullary carcinoma which grew from it. The tnmonr had been, 
obeerred for nine months, during the first six increasing gradually, 
and the last three rapidly. 

The parts were remored by operation during life, and the patient 
made a good reooyeiy. When he left the hospital he was able to use 
the arm welL 

The tuberous variety. 

The taberoQB or interstitial yariety occurs in isolated masses in 
the substance of the bone itself ; it is rare. Most of the tumours in 
the interior of the bone, called in the Catalogue medullary, haye the 
minute structure of myeloid sarcomata. 

In the articular ends of long hones. — ^I. 356. — ^The lower end of a femur, 
with contiguous soft^parts occupied by a soft cancerous tumour con- 
taining a large cyst. Immediately aboye the condyles the bone has 
been almost completely absorbed, its continuity being presenred only 
by a small portion of the outer part of the shaft. 

From a woman, aged thirty-six, in whom the disease had existed for 
ten months. 

I. 84. — ^A section of the lower part of a femur, the cancellous tissue 
of which is filled by a pale brownish, flocculent, and shreddy medul- 
lary substance. The walls of the bone and the cartilage are sound, 
except at the posterior part of one of the condyles, where they are 
absorbed, and the morbid growth protruding from within the bone is 
connected with seyeral similar medullary tumours formed around the 
bone. A section of the tumour with drawing is contained in the 
Microscopical Cabinet (A. 17). 

In the shafts of the long hones. — The tuberous yariety is less com- 
mon in the shafts than in the articular ends of the long bones. 
Shafts so affected are yery liable to spontaneous fracture. 

I. 223. — Section of a clavicle, in the interior of which a firm medullary 
substance has been deposited in large quantities. The x>osterior wall is 
but little changed, but the greater part of the anterior wall is lost in 
the interior of the tumour which grew to a great extent forwards. 
The shaft was fractured (with only a slight force), and its portions are 
widely displaced without any attempt at union. 

I. 224. — The other section of the same- clayide after maceration. It 
shows more distinctly the characters of the osseous structure into 
which the anterior wall of the bone, which was chiefly involyed in the 
gprowth, was changed. 
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From a man sixty years old. Fonr years before death, the growth 
had the aBx>ect of a small tamottr growing within and expanding the 
walls of the claYicle. After this, enormous masses of a similar medul- 
lary substance formed around the clavicle and in the subcataneons 
tissue and other parts of the body. 

The infiltraHng variety. 

In this variety the periosteum, the compact wall, and the cancelli, 
are simultaneously infiltrated by the cancer. Extreme cases of 
infiltration lead to the softening of the bone in consequence of the 
destruction of the lamellse, and have been described as a form of 
mollities ossium. Bones thus affected are very liable to sponta- 
neous fracture. 

In the shafts of the long hones. I. 230. — The upper half of a femur, 
round a portion of which a thin, flat, nodulated, medullary growth, of a 
soffc, spongy, and obscurely-fibrous texture formed. The shaft at the 
part enclosed by the diseased structure was broken by a slight force. 
Its texture at this part appears soft, and is perforated by many small 
apertures. 

From a woman, forty -three years old, whose right breast had been 
removed, with a medullary tumour in it, three months before death. 
A section of the tumour with drawing is contained in the Microscopical 
Cabinet (A. 18). 

I. 250. Section of a humerus, around the middle of the shaft of which 
a firm, obscurely fibrous, medullary tumour has formed. Within the 
tumour the texture of the humerus, apparently infiltrated with medul- 
lary matter, is soft and brittle, and was broken during life by a slight 
force. The disease extends for a short distance into the medullary 
canal above and below the fracture, and a small round mass of cancer 
like that investing the shaft, is embedded on the inner surface of the 
wall. From an old lady who had suffered for some months from pains 
like those of rheumatism in the arm. She died shortly after the frac- 
ture of the humerus. A section of the tumour with drawing is contained 
in the Microscopical Cabinet (A. 19). 

In the ribs. I. 203. — Section of a tumour occupying parts of the 
seventh, eighth, and ninth ribs of the left side. The tumour is com- 
posed of a highly vascular medullary substance, in which there are 
some cysts that were filled with serous fluid, and a few small masses of 
coagulated blood. The osseous substance of the ribs appeared to be 
expanded within the tumour, which in several parts presented small 
points of bone. The cartilage of one of the ribs is completely sur- 
rounded by the morbid structure, but is itself unaltered. A section of the 
tumour with drawing is contained in the Microscopical Cabinet (A. 20). 

Sub- series A. 161.— A fibula and tibia. The former rough and 
irregular from deposits of new bone upon its surface ; the latter light 
and porous, compact tissue being absent except at the articular sur- 
faces. It was infiltrated throughout with medullary cancer, which had 
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caused in parts oomplete absorption of large masses of bone, and, just 
below the head, had destroyed the whole thickness of the shaft. 

In the pehic hones. — Cancer of the pelvic bones is classed under 
the infiltrating variety, as it appears to begin in the substance o£ 
the bone and at both surfaces at the same time. Pulsation is very- 
common in these tumours of the pelvic bones, and has caused them, 
to be mistaken for aneurism of the pelvic arteries. 

L 235. — Section of an ilium and of a medullary tumour covering a 
large extent of both its sur&ces and extending through its substance. 
The tumour is of oval form, and reaches from the crest of the ilium to 
near the margin of the acetabulum. It is composed of a soft, spongy, 
and flocculent, reddish medullary substance, in which a few small cysts 
are scattered. It is covered in by the thickened periosteum of the 
ilium. At its centre the substance of the ilium is irregularly broken 
and absorbed, so that here the tumours on each side of the bone are 
connected into one mass by the morbid substance diffused through its 
texture. Portions of the iliacus and gluteus medius muscles are left 
connected with the periosteum, over which they were spread out in the 
growth of the tumour. 

I. 236. — Another section of the same parts. A portion of the tumour 
has been so removed as to show the surface of the wall of the ilium on 
which it rested, parts of which are absorbed in minute round holes and 
irregular spaces, through which the growth without appears to dip in, 
and be connected with that within the ilium. 

I. 237. — ^Another section of the same ilium macerated, to show the 
same partial absorption of its walls, and the other changes which it has 
undergone by the growth of the tumour. 

I. 238. — Portion of the periosteum of the same ilium, with fragments 
of the medullary tumour held together by fibrous bands and cords and 
blood-vessels. These pass from the inner surfiice of the periosteum, 
intersecting the substance of the tumour. 

I. 239. — ^A medullary tumour, removed from the arm of the patient, 
from whom the four preceding specimens were taken. It is of elon- 
gated oval form, soft and spongy in its texture, and has a few cysts 
scattered through it. Its proper colour is pale, and nearly white, but 
it is blotched with many spots of vascularity and effused blood. It is 
invested by a thin fibro-cellular capsule, with which a part of the 
brachial artery and median nerve are closely connected. A section of 
the tumour with drawing is contained in the Microscopical Cabinet 
(A. 21). 

In the cranial hones, — It is difficult to pronounce an opinion as to 
the precise origin of medullary tumours when they involve the 
cranial bones, as in the stage in which they are usually seen they 
appear in the diploe, on both surfaces of the skull, and adherent to 
the dura mater. They are generally supposed to begin simulta- 
neously in all three situations, and are therefore regarded as belong- 
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ing to the infiltratmgTarietj. Bj Bome, howeyer, thej are believed 
to begin in the diploe, and afterwards to perforate both tables and 
become adherent to the dnra mater ; by others to begin in the dura 
mater and afterwards to perforate the skull. The former belief is 
founded upon the greater destruction of the diploe than of either 
table, and upon the convex lens-like shape of the internal as well as 
of the external sur&ce of the tumour ; the latter upon the fact that 
in some instances they are found only upon the surface of the dura 
mater. It is probable that they may begin in any of the above- 
mentioned ways. 

Ossification is common in the deeper parts of these tumours, the 
osseons spicula projecting at right angles from the skull. 

I. 248. — Section of a frontal bone, with namerous lens-shaped 
tomours of various sizes, from a line to two inches in diameter, thickly 
scattered through its substance. They grow from both surfisuses, and 
from the substance of both tables ; there were also several in other 
parts of the skull, and some on the dura mater. The tumours consist 
of a soft medullary matter, and in many of them delicate osseous 
fibres, standing vertically on the snrfEuse of the skull, are embedded. In 
the situation of the largest tumour, parts of which grow from corre- 
sponding portions of both tables of the skull, a similar medullary 
substance is diffused through the diploe. A section of the tumour 
with drawing is contained in the Microscopical Cabinet (A. 22). 

I. 249. — ^Another section of the same frontal bone macerated, and 
showing more plainly the osseous portion of one of the tumours, and 
the altered state of the diploe where the medidlary matter was de- 
posited. 

Sub-seiies A. 79. — Portion of the skull described in I. 248 and 249, 
upon and within which medullary tumours grew. 

Sub-series A. 74. — ^A skull-cap, in which are many large ulcerated 
holes, occasioned by tumours originating in the dura mater. As in 
Sub-series A. 64, the edges of the holes are abrupt, rough, and sharp, 
and the loss of substance in the diploe is a little greater than in either 
of the tables. Ulceration has also in one situation commenced on the 
exterior of the frontal bone. The grooves for the meningeal arteries, 
which were doubtless enlarged for the supply of blood to the tumours, 
afe very deep, though the skull is not thickened nor otherwise diseased, 
except in the parts involved by the tumours. 

Sub-series A. 83. — ^A skull-cap, exhibiting ulceration of its outer and 
inner tables in numerous minute holes, of which many are distinct in 
close-set groups, but more have coalesced. There were fungous excres- 
cences filling these minute excavations in the bones, some of which 
w6re attached to the pericranium, and others to the dura mater. 

In the hones qf the face. I. 225. — Fart of the skull, of a man about 
forty years old, who had a large malignant tumour of the £a<;e. The 
tumour appears to have originated at the nasal process of the left 
superior maxillary bone and at the left nasal bone, upon which there is 
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a projecting growth of processes and plates of bone. The tomonr, 
extending from this centre, produced absorption of the inner and lower 
part of the left orbit, the inner and anterior part of the right orbit, the 
septum of the nose, the turbinated bones, and the middle and posterior 
parts of the palate. To a slight degree also it destroyed the left 
cribriform plate of the ethmoid bone, and the adjacent part of the npper 
wall of the orbit. At nearly all the parts of the bones upon which 
the tumour encroached there is a thin eyerted border of bone. 

SCIBBHOUS OB BJlBD CaNCBB. 

Scirrhous cancer in bone is rare ; it may occur either as a primary 
or secondary affection. 

Primcury scirrhus. 

As a primary affection scirrhous cancer occurs as a firm dense 
growth surrounding and infiltrating the bone, and is generally in 
great part ossified. It cannot be distinguished by the naked eye 
from the growths already described as osteoid chondromata and 
osteo-sarcomata (see pages 58 and QQ), which growths were formerly 
classed with it under the name of osteoid cancer. 

Microscopically it presents all the characters of well-marked 
scirrhous cancer, such as occurs in the breast. 

I. 824. — A longitudinal section of an " osteoid tumour," involving 
the lower two thirds of the left femur. It was removed from a seaman, 
aged forty-five, in whom it had existed for five years. During the last 
six months previous to amputation it had rapidly increased. 

The surface of the tumour was of a pale buff colour, firm but could 
be cut with a knife, but a few lines below this it passed into compact 
bone. The section displays the continuity of the tumour with the 
femur. The minute structure of the tumour was that of well-marked 
scirrhous cancer. (Savory.) 

I. 825. — The opposite section of the same tumour macerated and dried. 

I. 858. — Specimen of ossifying scirrhous cancer of the lower end of 
the humerus, from a man aged forty-two. A section of the tumour with 
drawing is contained in the Microscopical Cabinet (A. 28).. 

I. 362. — Specimen of osteoid tumour of the lower end of the femur. 
Secondary deposits having the same characters as those of the tumoiir 
were found in the left pleura. The minute structure of the tumour is 
that of well-marked scirrhous cancer. A section with drawing is pre- 
served in the Microscopical Cabinet (A. 24). 

Secondary sdrrhus. 

As a secondary affection, scirrhous cancer in bone assumes two 
forms, the infiltrating and the nodular. In the former the cancer 
is disseminated through the cancellous tissue and compact walls 
of the bone, and as it grows expands the lamellae and converts 
the bone into a fine network of bony plates or spicula. 
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The nodular yarieiy occurs in distincily circnniBcribed, round or 
OYal masses, whicli, as they enlarge, destroy and nltimately make 
their way tkrongh the wall of the bone. Whether nodular or 
infiltrating in form, the cancer appears hard, grey, and shining, 
markedly resembling scirrhus of the breast. Fractures of bones 
thus affected are common ; the callus produced for their repair is 
composed of cancerous elements. 

The ififitbraivn^ variety. 

Appendix &. 5. — ^The upper part of a femur, in which an oblique 
fracture, about an inch below the lesser trochanter, has united with an 
angular deformity, the superior portion lying behind and across the 
inferior one. In the upper portion, in the place of the natural structure 
of the walls of the femur, there is only a fine network of bony plates 
and fibres ; and the osseous part of the medullary portion is formed of 
fine spongy and porous bone. The same change has taken place, in a 
less degree, in the lower portion. The diseased portions of bone, as 
well as the bond of union of the fracture, were filled, as if infiltrated, 
with tough, grey, cancerous matter. 

The patient was a woman forty-seyen years old. Two years before 
death her breast was removed on account of hard cancer. Sixteen 
months afterwards, when the disease in the breast had returned and 
ulcerated, in stepping from a cabriolet, she fractured her femur. The 
fi*acture was united in six weeks, but she did not reg^ain the use of the 
limb. She died eight months after the firacture with extension of the 
cancerous disease of the breast. 

lY. 39. — Section of seven dorsal yertebrce, from a man who died with 
scirrhous cancer of the breast and other organs. Fiye of these yertebrs 
are affected with scirrhous cancer. In the first and last two the 
cancellaus tissue is filled, and in great measure displaced, by firm 
greyish substance, which had exactly the same characters as the cancer 
of the breast. Of the two middle yertebrs nothing remains but frrag- 
ments infiltrated with cancerous substance, and enclosed in a cayity 
which was filled with other detached fragments and softened cancer. 
The intervertebral substance between these two vertebrsB is dis- 
organised, and its remains lie in the cavity with their fragments ; the 
corresponding substances between the vertebrsa above and below are 
softened at their centres. 

The nodular variety. 

I. 290. — Sections of the humerus of a man who died with scirrhous 
cancer of the mammary gland. Large portions of the medullary cavity 
are filled with a compact, very firm, greyish substance, like that of the 
common form of scirrhous cancer. Where this substance is the 
medulla and the cancellous bone of the interior of the humerus have 
completely disappeared. The walls of the bone are also in some parts 
thinned, and in some parts destroyed and penetrated by the cancerous 
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substance growing within them. The bone immediately bounding the 
cancerous substance appears healthy, and the borders of all the can- 
cerous masses are well defined. 

The patient was a strong, muscular man, in whom a hard cancer of 
the breast appeared twelve months before death. In the last two 
months of his life both humeri were fractured by slight forces. Can- 
cerous disease, like that here shown, existed in the sternum and in 
several dorsal vertebrae preserved in lY. 39. A section of the tumour 
with drawing is contained in the Microscopical Cabinet (A. 25). 

I. 292. — Part of the skull of a man who died of scirrhous cancer of 
the breast. The place of the right ala of the spheiioid bone and of small 
portions of the bone adjacent to it is occupied by hard, grey, cancerous 
substance, which nearly retains the shape of the bone that it has 
involved. Similar cancerous substances cover with a thin, granulated 
layer parts of both surfaces of the dura mater, the tissues of which 
appear similarly diseased. 

Epithelial Canceb. 

It is doubtful whether primary epithelial cancer of bone ever 
occurs ; secondary growths, however, due to the extension of the 
disease from the soft parts to the bone, are not uncommon. The 
cancer, commonly the result of long-continued ulceration of the 
soft parts or irritation of a sequestrum, invades the bone through 
the EEaversian canals, dilating the medullary spaces and reducing 
the trabeculsB to irregular spicula of bone, which afterwards 
appear embedded in the substance of the cancerous mass. The 
cutaneous surface of the growth either appears as a sprouting 
fungous or as a cavernous ulcer, emitting a foul discharge. 

Epithelioma of bone, like epithelioma of other parts, does not 
affect distant organs. 

I. 29. — Section of a tibia, with the soft parts covering it, exhibiting 
the effects of epitheliomatous ulceration. The section was made longi- 
tudinally through the middle of the tibia ; the other half of the tibia 
and the fibula are in the next preparation. By viewing the two pre- 
parations together, it will be seen that the ulcerative process has 
extended completely through the body of the tibia, in a great part of 
its length, and has reached the fibula, as is evinced by the peculiar 
excavated appearance of its surface. No attempt has been made to 
restore the lost bone : there is merely a slight deposit of bony matter 
upon the surface of the fibula, opposite to that which is in progress of 
ulceration. The interosseous ligament is in part converted into bone. 
The integuments around the hollow which has been left by the ulcera- 
tion are much changed in structure ; they are swollen, and the margins 
of the hollow are formed by very vascular, coarse, and hard, warty 
granulations. 

I. 30. — Macerated portions of the tibia and fibula referred to in the 
preceding description. 
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Thej were taken from a man fiftj-three jean dd. Thirtj yean 
before the amputation of the limb, a heavy piece of timber fell on his 
leg ; he recoTered from the injury, and was well for twenty yean, when 
he had a second blow on the same part, which was followed by ulcera- 
tion of the integuments and discharge of small pieces of bone. The 
ulceration extended in botii width and depth till the Hmb was remoTed 
The principle arteries of the limb were ossified* 

L 4SL — Section of a leg, exhibiting a growth of soft, yasoular, warty 
fungus from its front part. The base of the growth is consolidated 
with the periosteum, which for some distance aboTC and below has 
become soft, spongy, and has its connection with the bone loosened. 
The bone itself is healthy, except that there has been an irregular 
ulceration of its external surface. 

L 42a. — Portions of the tibia and fibula from the leg last described, 
more plainly showing the ulceration of their anterior surfaces. 

From a woman thirty-five yean old. She received a blow on the 
shin when ten yean old, which was followed by abscess and discharge 
of small pieces of bone. The parts healed and nmained well for many 
years ; but again abscess formed, and again healed ; and after this had 
been several times repeated, the growth here shown sprouted out, and 
the patient's health failing the limb was removed. 

I. 59. — ^A tibia, in which there is a circumscribed oval ulcer, which 
has destroyed the anterior half of its walls, laying open the medullary 
cavity. There is scarcely any appearance of separation ; the edges of 
the ulcer are sharp and uneven, and the adjacent bone is light, bat not 
otherwise unhealthy. 

I. 74. — Sections of a tibia and fibula. A portion of the tibia near its 
lower end has been destroyed by ulceration due to an epithelial cancer. 

I. 75. — Section of a tibia. The walls an generally thickened, and the 
cancellous tissue is consolidated by osseous deposit, except in one part 
near the upper end of the bone. The periosteum is everywhere altered 
in its textun, but especially so at the lower part of the bone, where a 
thick fleshy growth has taken place from it. 

The disease had existed twenty-five yean, having commenced in a 
severe laceration of the integuments, which never perfectly healed. 

Sub-series A. 77. — Portions of a tibia and fibula. A large portion 
of the shaft of each bone has been destroyed by ulceration, in conse- 
quence, probably, of some malignant disease ; as in A. 74, the margins 
of the ulcer are abrupt, sharp, and excavated. 

Colloid cancer. 

Colloid cajicer of bone is rare. There is no specimen in the 
Museum. 

HYDATIDS. 
Hydatids in bone are very rare. We have only one specimen in 
the Museum. 
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I. 215.— Half a pdyifl, exhibitiiig tbe effects of the growUi of 
hydatids within the bones. The waEs of the ilium are separated, and 
are in manj places absorbed, so that there are large apertures in them, 
which open into a cavity extending through its whole interior. The 
same cavity commnnicates with that of the pelvis by a large opening 
in the acetabulum, and, by other openings, with a cavity in the 
interior of the Bacrum, and with the spinal canal. There are several 
apertures in the posterior part of the sacrum. All these cavities are 
filled with hydatids, which had also protruded through the apertures in 
the waUs of the bones, and were contained in cjtiM formed hj the 
thickened periosteum and other tissues. 

I. 216. — Part of the acephalocyst hydatids which were contained in 
the above bones. 






CHAPTER II. 

INJURIES OP THE BONES. 

PEACTUEES. 

GENERAL PATHOLOGY. 
A FBACTTTBE IB defined as a solution of continuit j of a bone. 

Yabieties of Fsacttjbb. 

Fractures may be divided into simple, compound, incompletei 
comminuted, and complicated. 

Simple, when tbe bone is broken into two pieces (111. 113). 

Compound or open, wben an external wound communicates with 
the broken fragments (HI. 99, HI. 145.) 

Incomplete or greensiick (only occurring in children), when the 
bone is partly broken and partly bent. (No specimen.) 

Oommintded, when the bone is broken into more than two 
fragments. (HI. 129.) 

Complicated, when the fracture is combined with some other 
injury. (HI. 118, HI. 145.) 

Causes of Fbactvbe. 

The determining causes of fracture are muscular action or external 
violence. The violence may be direct or indirect. As the causes of 
fracture belong more to the study of clinical surgery than to 
that of pathology, we may dismiss them with the above brief 
reference. 

State of the Paets. 

The state of the parts, t. 6. the condition of the ends of the 
fragments and of the parts around, will be described and illustrated 
under " Special Fractures." 

Process of Bspaie in FsACTtmE. 

The process of repair in simple fracture will first be described, and 
afterwards the modifications observed in compound fracture. 
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Bepaib IK Simple Fsactuss. 

The process in the hiimaii subject differs somewhat from that in 
the lower mammalia. In the latter it has been tcij completely 
studied bj producing artificial fractures and killing the animal at 
Tarjing periods afterwards ; it is well illustrated bj the beautiful 
but incomplete series of specimens prepared bj Mr. Stanley. The 
student should first master the process as it occurs in the lower 
animals, and then compare with it that which occurs in man. 

In animals (dogs and eais). 

Oeneral ouUine of the process. — ^Immediately after the fracture 
blood is effused about the ends of the fragments, but in a few days 
is in great part absorbed and replaced by reparative material called 
callus. The blood is believed by some, however, to become organised, 
and to assist in the formation of the callus. 

The callus, which is produced in part by the bone, and in part 
by the periosteum and other adjacent soft tissues, occurs in three 
situations — around the ends of the fragments for some distance 
above and below the line of fracture (ensheathing callus), between 
the ends of the fragments (intermediate callus), and within the 
medullary canal (internal callus). It is at first composed almost 
entirely of small round cells (granulation tissue); these are converted 
into fibrous tissue, then into cartilage, and finally into bone, which 
firmly unites the fragments. The ensheathing and internal callus 
are after a time almost completely absorbed, so that but little, if 
any, trace of the fracture remains. 

Appearcmces at different periods after Jractwre. 

First day, — (Specimen wanted). The sofb parts immediately around 
the fragments are more or less braised and lacerated. Blood in varying 
quantities is effased in the lacerated tissues about the ends of the 
fragments, and in the medullary canal. The periosteum is generally 
torn across at the line of fracture, but is not, as a role, much lacerated 
or stripped off from the fractured ends. 

Thi/rd orfiywrth day, — (Specimen wanted). The eztravasated blood is 
partly absorbed, the periosteum is softened, infiltrated with inflamma- 
tory material, and blended with the adjacent sofb tissues, forming with 
them a spindle-shaped swelling around the seat of fracture. 

Ninth or tenth day, — (III. 69). Section of the tibia of a dog, ten days 
after fracture of the shaft. The line of fracture is distinctly visible. The 
eztravasated blood has disappeared, and a ring-shaped mass of carti- 
laginous substance (temporary or ensheathing callus) is seen around 
and for some distance above and below the fracture, between the bone 
and what appears to be the periosteum. A few minute specks of earthy 
matter appear in the centre of the callus. A simile mass of cartila- 
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ginons sabstanoe (internal callns) oocapies the medullary canal at the 
place of fracture. 

ni. 70.— The other half of m. 69. The periosteum (P) is turned 
downwards, and completely separated from the cartilaginous sub- 
stance deposited upon the bone around, above and below tlie line of 
fracture. 

The origin of callus, as above stated, has been yariously attri- 
buted to the periosteum, to the medullary membrane, to the other soft 
parts about the seat of fracture, to the bone itself, and even to the 
extravasated blood. It is probable, however, that all contribute to its 
production, but more especially the bone and periosteum. 

The following specimens were prepared by Mr. Stanley, who sup- 
posed that callus was produced by the periosteum only. In in 
86, in which portions of both bone and periosteum were re- 
moved, new bone was not produced ; but it was formed in con- 
siderable quantities in m 87, where a portion of bone aJone was 
removed. 

m. 86. — The radius and ulna of a dog. A portion of the middle of 
the shaft of the radius, in its entire thickness, including its periosteum, 
was removed ten weeks before the dog was killed. In the upper part 
of the bottle is the piece of bone which was thus removed. The shaft 
of the ulna opposite to and corresponding with the vacancy in the 
radius, is considerably enlarged by the deposit of osseous substance 
beneath the periosteum, but the vacant space itself was found filled by 
soft cellular tissue, no bone having been formed there. 

m. 87. — Badius and ulna of a dog, on which an experiment was 
performed similar to that described in III. 86, with this exception, 
that the bone alone was removed, the periosteum being divided and 
separated by a scalpel from the bone, to admit of the removal of the 
latter from within it. The vacant space in the radius is here completely 
filled by newly formed osseous substance. 

m. 88. — A similar specimen. 

FovHeenth to eighteenth day. III. 96. — Section of the tibia of a dog 
which was fractured a fortnight before death. New osseous sub- 
stance is thinly deposited in a ring beneath what appears to be the 
periosteum, but at the line of fracture the osseous union is in- 
complete. 

III. 71. — ^A similar specimen, exhibiting the process of union on the 
eighteenth day after a like fracture. Ossification is slightly more 
advanced ; otherwise the appearances agree with those observed on the 
fourteenth day. 

A considerable time after frcustwre. III. 115.— A femur and tibia of a 
cat. A fracture of the femur near the middle of the shaft is united by 
complete ossification of the callus formed around and between the 
ends of the overlapping fragments. 

A very long time after fractwre, (Specimen wanted.) — Most, if not 
all, of the ensheathing callus has disappeared, the cortical layers of 

6 
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the shaft are firmly nnited by bone, and the internal callaB has 
been in great part absorbed, so that the medullary canal is again 
patent. 

Process of repair in man. 

Eepair of fracture has been less perfectly investigated in man 
than in the lower animals. Although the process on the whole 
appears to be very similar, there are some well-marked differences 
which must here be noticed. 

In the case of man, as in that of lower animals, extravasation of 
blood occurs about the ends of the fragments, and is followed after a 
short period by slight inflammation, which in a few days subsides. 
It is at this stage that the first difference is observed. In man, 
according to Sir James Paget, after the subsidence of the infiam- 
mation, the parts around the fragments remain for a period at rest, 
no reparative material being produced for a week or fortnight after 
the injury ; whereas in animals (dogs), as we have seen, the reparative 
material has not only been formed by the end of that period, but 
has been converted into cartilage, and in great part into bone. 
Another difference observed in man is the absence of ensheathing 
callus. In animals, as before remarked, callus is produced around 
and between the ends of the fragments and within the medullary 
canal : in man, between the ends of the fragments only, and this is 
still the case even when the fragments overlap, as also when they 
are slightly separated or placed at angles to each other. In some 
instances, where the fragments are very accurately in apposition, 
immediate union (comparable with the so-called immediate union of 
of soft parts) is thought to occur without the production of 
any callus. 

Although we have described union in man as taking place with- 
out the intervention of ensheathing callus, this is not always the 
case, as in fractures not kept at rest, the irritation consequent on 
the constant movement of the fragments gives rise to abundant 
production of ensheathing caUns, as in animals. Thus, it is always 
produced in the ribs, the constant movement of which is unavoid- 
able, and generally in the clavicle, where it is difficult to keep the 
fragments at rest, and occasionally in other bones, but only when 
the fracture has not been properly secured in splints. It is also 
met with in all fractures in young subjects, even though splints 
have been carefully applied and the fragments kept absolutely 
immovable. 

The manner in which the callus is converted into bone consti- 
tutes another difference between the process of repair in man and 
animals. In animals the callus passes through a cartilaginous 



BEPAIB IN SIMPLE FRACTUBE. 88 

stage before beooming ossified; wbezens in man it often under- 
goes ossification without passing through any intermediate ccmdi- 
tion, or at most after having been transformed into fibrous tissue 
or fibro-cartilage, but never into true cartilage. 

Thb NomcAX Pkocbss of Rspaib nr AnuLira, i. e. without 

EirSHSATHIHG GaIXUS. 

L — By trnmedUde imum — rare. 

TTT. 45. — An intra-capsnlar fractore of the neck of the femur. 
Immed]2Kte union appears to have occmred. The fragments were 
piobablj impacted. See also sab-series G. 57 and 78. 

IL — By hUermediate eaUu» — eostnum. 

When ihe fragments are in accwraU appontUm, TTT. 104. — Section of a 
humerus in which a fracture of the shaft at the attachment of the deltoid 
muscle has been exactlj united, so that both the walls and the can- 
cellous iissne are uninterraptedly continuous ; and except bj a slight 
deviation of its axis, the situation of the firacture could hardlj be 
discerned. 

When ihe firtigmenis overlap, HL 113. — Sections of the tibia of a 
middle-aged woman, which was fractured through the junction of its 
middle and lower thirds sixteen weeks before death. The ends of the two 
portions overlap each other nearlj an inch, and a firm imion of them 
is effected bj new bone, formed between those euihceB, which in their 
overlapping were apposed, and partlj in contact with each other. No 
new bone or callus is formed at an j other part. 13ie periosteum and 
the tissues adjacent to the bones appeared healthy, except in having 
small effusions of blood in them. 

When the firagmenis are separated HI. 98. — Section of a f emur, 
showing that even when there is much displacement no ensheath- 
ing callus is formed. The section was made after softening the 
bone in dilute hydrochloric add. The fracture is firmly united, with 
the upper portion of the bone projecting in front and on the inner side 
of ilie lower. The uniting medium consists of bone placed between the 
adjacent surfaces of the displaced portions of the femur; and in this 
new bone there are formed cancellous tissue of healthy aspect and an 
outer thick wall of compact tissue. This wall of the TiTiit«^g medium 
of new bone is connected with the surfaces of the two portions of the 
femur, and with the layers of compact new bone by which their 
medullary tubes, exposed by the fracture and not placed in apposition, 
are covered in. The other section is preserved in Sub-series G. 63. 
See also Sub-series G. 4, 5, 26, 70, 93, and I. 90. 

When ihe fragments are placed at an angle to each ofher. UI. 94. — 
Sections of a radius. At its carpal end there has been a transverse 
fracture immediately above the line of the epiphysis, and the posterior 
or dorsal nmrgin of the upper fragment has been driven into the can- 
cellous tissue of the lower one. The fracture is united and a buttress 
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of new bone hae formed on the dorsal and radial sides of the displaced 
portions. See also Sub-series G. 116 and 127. 

The Exceptional Method of Bepaib in Adults, i, e, with 

Enshbathino Callus. 

In the riba. HI. 106. — Farts of two ribs, which were fractured a 
fortnight before death. The extremities of the fractured portions 
are in close contact, and are surrounded by a broad ring of callus, 
partially ossified. A section of one of the ribs shows the periosteum 
continued orer the exterior of the callus. 

In the clavicle. III. 133. — ^The outer portion of a clayicle divided 
longitudinally, from a boy aged nine years. It was fractured about 
three weeks before death. Note the abundant ensheathing callus. 

In hones {other than rtbe and clavicle) when the fragments have not been 
kept ai reel. IIL 128. — A fractured femur, with abundant production 
of ensheathing callus around the fractured ends, probably the result of 
the fragments not having been properly kept at rest by splints. 

in. 65. — Section of a humerus, in which a fracture of the middle of 
the shaft occurred five weeks before death. The ends of the bone are 
not united, but they are held firmly together by a ring of rough 
osseous substance deposited on the whole circumference of their outer 
sorfeces, and extending Bome way aWe and below the fracture. 

Ul. 66.— The other half of the humerus. No. 65, macerated. 

The Nobmal Fbocess of Bepaib in YouNa Subjects, i. e. with 

Ensheating Callus. 

m. 124. — Sections of a child's femur, which was fractured thirty 
days before death. The sharp extremities of the fragments are projecting, 
but except at these ends they are in close apposition. Both fragments, 
to a distance of between one and two inches from the line of fracture, 
are surrounded in a layer of new bone (ensheathing callus). The frag- 
ments thus ensheathed and held together almost immovably by the new 
bone are not directly united ; the line of fracture is still evident between 
them, but some new bone appears in the medullary cavity of each. 
The child was two years and ten months old. The fracture was treated 
in the usual manner. Splints were kept on for three weeks, and being 
removed, the limb was maintained at rest. 

To sum up : repair in man is generally accomplished without the 
production of ensheathing callus, either by immediate union when 
the ends are very accurately apposed, or by intermediate callus 
when the apposition is less perfect, when the ends overlap, or are 
separated by a slight interval. But the union takes place by 
ensheathing callus when the fractured ends are not kept constantly 
in one position, e. g. in the ribs, which are subject to constant move- 
ment, in other bones when immobility is not attained, and in the 
bones of young subjects* 
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Chaitoks subsbqijsnt to TTirioir of the Fraokxitts. 

After the fra^^ents liaye been firmly united by some of the 
methods abore described, farther changes occur providing for the 
symmetij of the bone (Pi^t). Sharp aud projecting angles in 
badlj united fractures and rough ends of overhipping fragments 
are absorbed and rounded off, and the exposed ends of the medul- 
lary canal closed by a layer of new bone. Ensheathing callus, when 
this has been produced, is in great part or wholly absorbed ; the 
bony callus between the fractured ends, at first spongy, gradually 
becomes compact, whilst that in the medulla becomes more and more 
cancellous till at last the continuity of the canal is restored. 

When the fragments overlap and the ends of the medullary 
canal have become closed, the continuity of the canal is restored 
by absorption of the intervening walls of the contiguous and 
overlapping fragpnents. 

Sab-series G. 19. — Section of a femur which has been broken near 
the middle of its shaft. The firagments have overlapped oonsidezably. 
13ie bone forming the medium of their anion has a canoelloos textaie 
with compact walls. The medullary cavity is closed at both the 
fractured ends of the bone. See also Sab-series G. 20, 90, 32. 61, 63» 
and 68. 

DEVIATIONS FBOM THE OBDINABT PBOOBSS OF BEPAIB. 

FiBSOus Union. 

Some fractures are seldom or never united by bone but remain 
merely bound together by ligamentous or fibrous tissue. These 
include fractures extending into joints, and are as follows : 

Intra-capsular fracture of the humerus and femur, fractures of 
the patella, the olecranon, the coronoid process, condyles of the 
humerus, and tip of the acromial and coracoid processes. 

Unxinited Fsactxtbs. 

An ununited fracture is one in which the fragments remain totally 
separate, or bound together only by fibrous tissue. As this defi^ 
nition stands, it includes the fractures enumerated under the 
previous heading. But as fibrous union, in their case, appears to 
be the normal method of repair, they have been placed under the 
head of fibrous union rather than that of ununited fractures. 
When, however, union by fibrous tissue occurs in those fractures in 
which bony union is the normal method of repair, the fracture is 
said to be ununited. 

The condition of the fragments in ununited fracture varies. In a 
few instances the bones are found completely separated, the ends 
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rounded off, and tlie medullary canal closed. In other instances tliej 
are found connected by fibro-cartilaginous material, a kind of en- 
sheatHng callus; instances in wbich it is probable that union, 
although retarded, might have taken place at a later period, and 
should be considered rather as examples of delayed union than of un- 
united fracture. In other instances, again, the fragments are bound 
closely together by tough fibrous tissue, which allows of but little 
movement, or by thin, elongated, pliable ligamentous-like bands, 
permitting of considerable movement. 

Occasionally, after union has taken place in the ordinary way, 
the osseous material uniting the fractured ends is absorbed; in such 
a case the fracture is sometimes called disunited, to distinguish it 
from the ordinary form of ununited fracture in which bony union 
has never occurred. 

Sub-series 0. 86.— Portion of a Femur in which there has been a 
fracture through the shaft a little below the neck. The fracture was 
united by ligamentous substance which separated in maceration. It 
occurred nine months before death. See also III. 147. 

Sub-series C. 121. — Part of a right femur just above its middle, re- 
presenting the extremities of an ununited fracture. There are deposits 
of new bone scattered over either portion, the medulla being closed by 
a compact layer of dense bone- tissue. The apertures indicate the spots 
selected for the introduction of ivory pegs. The depressions are lined 
with new bone, from which spicula irregularly project. 

False Joint (Pseud abthsosis). 

This is merely a variety of an ununited fracture, in which the 
ends have been rounded off and covered by a layer of fibrous or 
fibro-cartilaginous material, and enclosed in a strong fibrous capsule 
formed by the condensation of the surrounding soft tissues. A 
fluid resembling synovia has been occasionally observed within the 
capsule. Two main varieties of false joint exist, one resembling 
the hinge, the other the ball-and-socket joint. The former is 
more common in fractures of the articular ends, the latter in those 
of the shafts of the long bones. The existence of a false joint 
implies that there has been a considerable amount of movement 
of one fragment upon the other. 

in. 2. — ^Portion of a humerus, in the middle of the shaft of which 
fracture occurred four years before death. The ends of the bone did 
not unite, but are enlarged, have become accurately adapted to each 
other, and have acquired a hard polished surface on those portions 
between which there was friction during the movements of the arm. 

III. 3. — Portion of a humerus, in which fracture of the shaft occurred 
many years before death. The ends of the bone did not unite : they 
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are somewhat enlarged, and are covered bj a substance like fibro- 
cartilage, and connected by a distinct membranous capsule, which is 
smooth upon its internal surface, and serves as a kind of capsular 
ligament to the false joint which is formed between the ununited 
portions of the bone. See also m. 58 and Sub-series C. 77. 

SePAIB in COMPOTTlfD FsAOTUBS. 

When the wound leading to the seat of fracture is small, and has 
been closed early, the process of repair is much the same as in 
simple fracture. When, however, the wound is large, suppuration 
ensues, and union of the fragments is effected bj granulations 
springing from the ends of the bones and from the periosteum, the 
process being analogous to the so-called union by the second 
intention of soft parts. If there is much comminution of the bone 
and bruising of the soft parts the loose fragments and injured 
tissues are cast off in the process of suppuration. The granulations 
uniting the fractured surfaces undergo direct ossification, or first pass 
through a fibrous stage. When large portions of bone are de- 
nuded of periosteum, the portions thus bared, die and are cast off 
from the living, as in the separation of a sequestrum. Sometimes, 
however, the dead bone becomes deeply embedded by ossification 
of the parts around, and remains as a source of irritation for years. 

m. 34. — ^A knee-joint. The upper fragment was forced downwards 
by the side of the patella, and a few days after the fracture, protruded 
through the integuments and could not be replaced. In this situation 
it has become firmly fixed by bone to the condyles. An inch and a 
half of the protruding portion is in process of sequestration. 

m. 79.--^ection of a tibia, frt>m a case of compound fracture, in 
which amputation was performed eleven weeks after the occurrence of the 
injury. The two portions of bone are held firmly together by osseous 
substance deposited around the torn edges of the periosteum and in the 
contiguous cellular tissue. The union of the fractured surface of the 
walls of the bone and of its medullary tissue is not yet complete, the 
uniting medixmi here consisting of granulations growing from the 
exposed ends of the bones. 

in. d9. — Section of a tibia, in which a compound fracture occurred 
six months before death. The fractured sur&ces, displaced and over- 
lapping, are consolidated by bony matter. The extremity of one of 
the portions of fractured bone, separated either by the fracture or by 
exfoliation, lies loose in a cavity between the fractured surfaces. The 
portion of bone at the bottom of the bottle was found loose in the 
same cavity. The other half of the bone is preserved dry, in Sub-series 
C. 93. 

See also III. 90, and 147 and I. 87 and 88. 
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SPECIAL FEACTUEBS- 

rRAOTURES OP THE BONES OF THE FACE. 

Tlie bones of tlie face most liable to fracture are the nasal, the 
lower maxillary, and tbe malar bones. 

Fbactubb ot the Nasal Bones. 

Fracture of the nasal bones is always produced by direct violence. 
The fracture is transverse in direction, and generally accompanied 
by considerable displacement. Interest attaches to this fracture 
from the fact that it is liable to extend to the perpendicular plate 
of the ethmoid, and through this to the base of the skull, frequently 
giving rise to inflammation of the brain. 

III. 75. — Nasal bones, exhibiting the union of a transverse fracture 
just above their lower borders. 

Sub-series 0. 72. — Portion of skull, in which there has been a frac- 
ture extending across the nasal bones. The fracture has united firmly, 
but with lateral displacement and overlapping of the lower portions of 
the bones. 

Sub- series C. 83. — Section of the skull, in which there has been a 
transverse and comminuted fracture of the nasal bones. The frac- 
ture has united with considerable lateral displacement of the lower 
portion of the bones. 

Fbactube of the Malab Bone. 

Sub-series G. 100. — ^Part of a skull, in which a depression of the 
zygoma into the temporal fossa appears to indicate that there has 
been a fracture near the junction of its malar and temporal portions. 

FBAOTUBES OF THE RIBS AND COSTAL CARTILAGES. 

Fractures of the ribs may be the result of direct or indirect 
violence.. In the former case the fracture occurs at the seat of the 
violence, and the fragments are driven inwards towards the chest, 
frequently injuring the pleura and lung. In the latter case, 
the rib generally gives way at its weakest part, that is, at the 
greatest convexity of its curve. Union normally takes place by means 
of a ring of ensheathing callus, as in animals. 

III. 106. — Parts of two ribs which were fractured a fortnight before 
death. The extremities of the fractured portions are in close contact, 
and are surrounded by a broad ring of callus, partially ossified. A 
section of one of the ribs shows the periosteum continued over the 
exterior of the callus. 

Sub-series C. 23. — ^Two ribs* which have been fractured. In one rib 
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tlie fracture occurred near its middle, and in the other near its angle. 
There has been very little displacement of the ends of the bones, and 
the fractures are firmly and smoothly united. 

in. 81. — Section of a fractured rib, which has reunited with displace- 
ment and overlapping of its ends. The firm union of the two portions 
of the rib has been effected by the abundant deposit of osseous sub- 
stance in the texture of the periosteum and contiguous cellular tissue 
around, and for some way above and below the fracture. A spiculum 
of bone projects from one side of the rib ; this was probably a fragment 
separated by the fracture and reunited to the outer surface of the rib. 

Sub-series 0. 74. — ^A rib which has been fractured in three distinct 
situations — at the angle and in the middle of the shaft. The fractured 
ends are firmly united in nearly exact apposition. 

Fracture of the Costal Cartilages. 

The costal cartilages, unlike the ribs, are rarely fractured, owing 
to their greater elasticity. Union is generally effected by ensheath- 
ing callttfi, which subsequently ossifies, so that the two cartilaginous 
fragments appear united by a ring of bone. Occasionally, however, 
the callus remains cartilaginous. 

Fracture may sometimes occur through the line of union of the 
cartilage and the ribs ; repair in this case takes place by a ring of 
bony callus, situated partly under the periosteum and partly under 
the perichondrium. 

III. 73. — ^Portions of costal cartilages. There has been a fracture of 
the cartilage of one of the false ribs. The portions overlap and are 
firmly united by bone. 

m. 48. — Section of the cartilage of a rib, which has been fractured 
and is firmly united. The uniting medium consists of a substance 
like cartilage with small deposits of bone in it. 

m. 4. — Section of the cartilage of a rib, which appears to have been 
fractxu'ed and reunited by new cartilaginous substance placed in the 
angles between the ends of its overlapping portions. 

Separation of a rib from its cartilage, 

HI. 82. — Section of a rib with its cartilage. The rib had been sepa- 
rated from the cartilage, but has reunited to it. The union is effected 
by an abundant deposit of osseous substance, apparently in the texture 
of the periosteum and perichondrium, and in the contiguous cellular 
tissue around and for some way above and below the line of separation. 

FRACTURE OF THE STERNUM. 

The sternum, notwithstanding its exposed situation, is rarely 
fractured, as its position between the elastic cartilages enables it to 
resist any but severe and direct violence. The fracture is always 
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tnuisrene and jufoMj single. Que or nuxre rilw aie generaUj 
broken at the same time. 

Sab-series C. 46. — A siemam, frsctuied transreraely throagh its 
second portion near its nnion with the first. 

8ab'Series C. 47. — ^A stemnm« fractured transrendj through its 
second portion near its junction with the third. 

FBACTTTBES OF THE UPPEB EXTEEMITT. 

FRAOTUBE OF THE CLAYICLE. 

The claTicle may be fractured through the shaft or through 
either end. 

The former fracture is common, the hitter fractures are rare. 

Frctetwre of the Shaft. 

Fracture of the shaft usually occurs near the middle of the bone. 
The inner frag^ment, although it appears to be displaced upwards, 
reallj retains its normal position in consequence of the antagonistic 
action of the stemo-mastoid above and the pectoraUs major below ; 
the costo-clavicular ligament will also tend to prevent the inn^ frag- 
ment from being displaced upward. The outer fragment is displaced 
downwards, forwards, and inwards, bj the weight of the arm and 
the contraction of the pectoral muscles. 

Union is generallj accomplished by ensheathing callus, as it is 
impossible to keep the fragments in position unless the patient 
submits to lie flat on the back' for a few weeks. 

III. 92. — Section of a clayicle, exhibitiag a fracture which occurred 
while the patient was holding a wdght above his head. 

ILL 134. — ^A clavicle of a man seven weeks after fracture. 

Sab-series 0. 32. — ^A clavicle, which has been broken near the middle 
of its shaft. 

The fracture is united with the scapular end of the bone beneath its 
sternal end. 

Sub-series 0. 68. — A clavicle, which has been fractured obliquely near 
the middle of its shaft. The fracture has united with scarcely any 
irregularity of the surface of the bone. 

Sub-series 0. 82. — Section of a clavicle, in which an oblique fracture 
through the middle of the shaft has been exactly united. 

Fracture of the Acromial End. 

Fractures of the acromial end are generally productive of but 
little displacement, as the strong coraco-clavicular ligaments retain 
the fragments nearly in position. 

III. 85. — The scapular end of a clavicle, with a small portion of bone 
united to it by a distinct joint. It is, however, uncertain whether this 
portion of bone was separated by fracture. 
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m. 133. — ^The onter portion of a dayide, dmded longitadinaUy, from 
a boy aged nine years. It was fractured abont three weeks before 
death. 

FRACTURES OF THE SCAPULA. 

Fractures of t&e scapula may be divided into the following 
classes : — Fractures of the body, coracoid process, acromion, glenoid 
cavity, neck, and inferior angle. 

As there are no specimens in the Museum of the two latter, they 
will receive no further mention. 

Fraciwes of the Body, 
Fractures of the body are due to direct violence. The fracture 
usually takes a transverse direction across the infra-spinous fossa, 
but the bone may be split longitudinally, or it may be starred. 
The union takes place by bone. 

Sub-series C. 33. — ^A scapula, which has been broken transversely 
through its infra-spinons region. It has also received other injuries, 
which will be referred to further on. The fracture has united by bone. 

Fracture of the Acromial Process, 

Fracture of the acromion usually occurs through the apex ; it 
may, however, occur through the middle or through the base. 
When the fracture is through the apex, the union is fibi^us; 
when through the base^ bony; when through the middle, either 
fibrous or bony. 

m. 36. — ^Portion of a scapula, exhibiting a fracture through the 
apex of the acromion, which has united by fibrous tissue. 

See also Sab-series C. 33. 

Sub-series 142. — " In this specimen the acromion, at one inch from 
its extremity, is completely divided transversely, but in the recent state 
the fragment was maintained in its proper position by means of liga- 
mentous tissue, so that no displacement had occurred. At a distance 
of three quarters of an inch further on towards the spine the acromion 
is again almost completely divided in a transverse direction, the two 
portions being held together by two narrow bridges of bone." The 
glenoid cavity exhibits the appearances commonly observed in chronic 
rheumatic arthritis. 

Specimens similar to the above are believed by Dr. Robert Adams 
and Professor Smith to depend, not upon fracture but upon a sepa- 
ration of the acromial epiphysis consequent upon chronic rheumatic 
arthritis. From the fact, however, as seen in the above specimen, 
that the separation may take place at some other part of the 
acromion than in the position of its epiphysial line, Mr. Marsh 
doubts whether there is any physiological connection between this 
separation of the acromion and its former condition as an epiphysis. 
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Fractwre through the Coracoid Process. 

Fractures of the coracoid process are rare. Thej are always due 
to direct yiolence, such as a blow on the shoulder. There is usually 
but little displacement, the fractured portion being held in position 
by the strong ligaments connecting it to the clavicle and the acro- 
mion. The fracture most commonly extends through the base, 
when it is often complicated by fracture through the body of the 
scapula. When the fracture is through the apex, union is fibrous. 

Sub-series 0. 89. — ^A scapula, with part of the humerus, from a young 
person. The fracture extends through the base of the coracoid process, 
and through the body of the scapula. 

Sub-series G. 120. — A scapula. The extremity of the coracoid 
process is seen separated from the rest of the bone, probably in conse- 
quence of fracture. There has been no attempt at bony union ; the 
fragments are kept in position by dense fibrous tissue. See also Sub- 
series 0. 142. 

Fracimre through the Glenoid OavUy, 

This is an extremely rare form of fracture ; it apparently 
occurred in the following specimen : 

Sub-series 0. 102. — A scapula, in which there seems to have been 
fracture of the lower margin of the glenoid cavity. 

FRACTURES OF THE HUMERUS. 

These may be divided into fractures of the upper end, shaft, and 
lower end. 

I. FbACTTJBES 07 THE UpPEB EnD. 

These may be classed as — 

1. Intra-capsular, impacted and non- impacted. 

2. Extra-capsular, impacted and non-impacted. 
8. Fracture of the greater tuberosity. 

4. Separation of the epiphysis and fracture through the line 

of the epiphysis. 

5. Fracture of the surgical neck. 

Intra' Capsular fracture. 

Intra-capsular fracture extends through the anatomical neck, 
and, as its name implies, is within the capsular ligament. It may 
be impacted or non-impacted. In the impacted variety the upper 
fragment or head is always driven into the lower, that is, between 
the tuberosities. 
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Union, wlien it occurs in the non-impacted variety, is liga- 
mentous. In the impacted it is bony. 

Sab-series 0. 103. — A scapula and humeras, in which there has been 
a dislocation of the head, with an intra-capsular fracture of the neck 
of the hamems. The head of the bone was found resting against the 
anterior border and concave surface of the scapula, close to the glenoid 
cayity, and below the coracoid process. 

Extra- OapstUar fracture. 

In the extra-capsular fracture, the humerus is broken at the 
junction of the shaft and tuberosities immediately external to the 
capsular ligament. Like the intra-capsular, it may be impacted 
or non-impacted ; but in the impacted yariety it is the lower end 
which is driyen into the upper, not the upper into the lower, as in 
the intra-capsular. 

in. 74. — ^A shoulder-joint, exhibiting an ununited'fracture of the neck 
of the humerus. The fracture extends transversely through the humerus, 
immediately below its head and below the tuberosities, and it commu- 
nicates with the cavity of the shoulder-joint. From a man aged 
seventy-five* The injury occurred ten years before death. 

Fractwre of the Chreater Tuheroiity. 
There is no specimen of this in the Museum. 

Sepa/ration of the Epiphysis and Fracture through the line of the 

Epiphysis. 

This can necessarily only occur in young subjects, i. e. before 
the epiphysis has become tmited and consolidated with the shaft. 
A good specimen follows. 

Sub-series 0. 89. — A scapula and humerus from a young person, 
exhibiting the separation of the head from the shaft of the humerus 
in the line of the epiphytic union. 

Fractwre of the Surgical Neck. 

The line of fracture in this injury extends through the upper 
part of the shaft below the tuberosities, but above the insertion of 
the three muscles into the bicipital ridges of the humerus. The 
upper fragment is displaced outwards by the action of the three 
muscles inserted into the greater tuberosity, whilst the lower frag- 
ment is drawn inwards by the three muscles inserted into the 
bicipital ridges, and upwards by the deltoid. 



94 INJURIES OF THE BONES. 

Sub-series C. 104. — ^Bones of a shoulder-joint, exhibitiiig a fracture 
of the surgical neck of the hnmems, just below the tuberosities. 
Sub-series 0. 26. — ^A similar fracture. 

n. Fbactubb of the Shaft. 

Fracture of the shaft may be caused either by direct or indirect 
violence ; it has been known to occur from violent muscular action. 
The usual situation of the fracture is a little Wow the insertion of 
the deltoid. The line of fracture may be transverse or oblique ; in 
the latter case it generally runs downwards and outwards. In 
transverse fracture but little displacement occurs, but in the 
oblique the lower fragment is drawn upwards and to the inner 
side of the upper by the action of the biceps and triceps muscles, 
while the upper fragment is abducted and rotated outwards by the 
action of the deltoid and external rotator muscles. 

III. 104. — Section of a humerus, exhibiting a transverse fracture of 
its shaft just below the insertion of the deltoid. There is no displacement. 

Sub-series G. 122. — Part of a humerus, fractured transversely. The 
fractured ends overlie each other. 

III. 122. — A humerus, fractured transversely below the middle of the 
shaft. No union has taken plaice between the fractured portions, the 
ends of which overlap. 

Sub-series 0. 25. — Section of a humerus, which has been fractured 
obliquely just above the middle of its shaft and just below the insertion 
of the deltoid. 

Sab'Series 0. 24. — A humerus, which has been fractured in several 
directions, but chiefly obliquely downwards, just above the condyles. 
The fractures are firmly united, but an aperture remains in the line of 
one of them. 

Sub-series 0. 61. — Section of a humerus, which has been fractured 
obliquely just below the middle of its shaft. 

Sub-series 0. 79. — See the humerus in this specimen. The fracture 
is situated just below the insertion of the deltoid.' 

m. Fbactttebs of the Loweb End. 

Fractures through the lower end of the humerus generally extend 
transversely across the bone immediately above the condyles and 
vertically between the condyles into the elbow-joint. Either 
condyle may be broken off without any other part of the lower end 
being affected. Separation of the lower epiphyses is also met with 
in young subjects. 

Sub- series G. 36. — The bones of an elbow-joint. The humerus has 
been fractured obliquely between the condyles and transversely a little 
above them. 
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m. 46. — ^Portion of a hmneras, in which disidnct fractores extend 
vertically through both condyles into the elbow-joint. The fractured 
surfaces are united by fibrous tissue. 

Sub-series G. 38. — The bones of an elbow-joint. A fracture extends 
in two directions through the internal condyle of the humerus into the 
elbow-joint. The fragments are not united by bone. 

III. 13. — ^An elbow-joint, in which the head of the radius was dislo- 
cated backwards. No reduction of the dislocated bone having been 
effected it has become extensively united to the side of the ulna. There 
appears also to have been a fracture of the internal condyle. All the 
bones are atrophied. 

FRACTURES OP THE BONES OF THE FOREARM. 

These may be divided into fractures of the radius, fractures of 
the ulna, and fractures of both radius and ulna. 

Fbactxtbes of the Radius. 

Fracture of the radius may occur through the neck, lower end, 
or any part of the shaft. Fracture of the neck is very rare ; we 
have no specimen of it in the Museum. Fractures of the shaft and 
lower end are common. 

Fracinre of the Shaft, 

Fracture of the shaft may be produced by direct violence, but more 
frequently by a fall upon the hand. The fracture may occur in any 
situation, but is most common near the middle of the shaft. The 
upper fragment is drawn forwards by the biceps, and inwards by 
the pronator teres, and is held in a position by the opposing action of 
these muscles midway between supination and pronation. The 
lower fragment is drawn inwards and pronated by the pronator 
quadratus, the inward inflection being aided by the supinator 
longus dragging on the styloid process. 

Sub-series G. 30. — ^A radius, which has been fractured near the middle 
of its shaft. The fracture is united with a little overlapping of the ends 
of the bone. 

Sub-series G. 62. — ^A radius and ulna. The radius has been fractured 
at the middle of its shaft. The ends of the bone projecting forwards 
aud inwards close to the ulna have been smoothly united in this 
position. 

Fradtire of the Neck, 

Fracture of the neck is nearly always due to direct violence. The 
upper fragment is displaced outwards by the supinator brevis ; the 
lower fragment is drawn upwards and forwards by the biceps and 
inwards by the pronator teres. 

There is no specimen in the Museum. 
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Fractwre of the Lower End (GoUea* Fracture). 

This is nearly always the result of indirect violence, generally 
of a fall upon the palm of the hand. The line of fracture is usually 
transverse, and about half an inch to an inch above the articular 
surface of the wrist- joint. 

Although this fracture is exceedingly common, opportunities of 
examining the parts after death seldom occur. There is conse- 
quently much difEerence of opinion as to the condition of the frag- 
ments and the cause of their displacement. According to Dr. B. W. 
Smith, the lower fragment is drawn upwards and backwards by the 
combined action of the supinator longus, the extensors of the 
thumb and the radial extensors of the carpus ; by others, however, 
the displacement is believed to be the result of impaction, which, 
they maintain, nearly always occurs. The latter opinion has the 
support of Mr. CaUender, who, in a paper in ' St. Bartholomew's 
Hospital Beports' for 1865, explains the displacement as follows : 
" The radius is first broken, and then, by the momentary conti- 
nuance of the force in the direction of the falling body forwards 
and outwards, the shaft is driven into the carpal end, burying 
itself chiefly from the dorsal surface towards the palm and towards 
the outer or the inner side. In a great number of cases this impac- 
tion so fixes the fragments that they cannot be unlocked, and the 
deformity is permanent." The following specimens will be seen to 
bear out this view. 

The upper fragment is generally approximated to the ulna, and 
in a state of pronation. 

The lower fragment is sometimes comminuted. 

III. 78. — Section of the radins of a young man, which has been 
fractured three quarters of an inch above its carpal articular surface. 
The posterior, or dorsal margin of the upper fragment is driven into 
the cancellous tissue of the lower one ; their palmar margins are in 
contact, but a projecting angle is here formed, in front of the wrist, 
at the line of fracture. 

III. 94. — Sections of a radius. At its carpal end there has been a 
transverse fracture immediately above the line of the epiphysis, and 
the posterior or dorsal margin of the upper fragment has been driven 
into the cancellous tissue of the lower one. The palmar margin of the 
upper fragment projects forwards, or in the direction of the palm, and 
thQ dorsal surface of the lower fragment projects far backwards, simi- 
larly to that in III. 78, but differently from that in III. 89. 

III. 89. — Portions of a radius and ulna. The radius has been 
fractured a little more than an inch above its carpal end. The union 
is firm, but there is a prominent angle on the dorsal aspect of the 
radius in the line of fracture, and an elevation of new bone on the 
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oorresponding part of the palmar snrfaoe, where it is probable that the 
palmar margin of the upper fragment was driven into the cancelloua 
tissue of the lower one. The triangular fibro-cartilage was almost 
completely separated from the radius. 

Sub-series 0. 35. — ^Portion of a radius, which has been fractured 
about an inch above its lower end. The fracture has united with a 
considerable overlapping of the ends of the bone, the palmar margin of 
the upper portion projecting with a sharp edge towards the palm, 
while its posterior or dorsal margin is driven into the cancellous tissue 
of the lower portion. The lower portion with the cacrpal articular 
surface of the radius is consequently deflected strongly backwards, or 
towards the dorsal region of the forearm. 

III. 125. — ^The carpal extremity of a radius and ulna, showing a com- 
minuted fracture of the former bone, extending into the wrist-joint, and 
a small amount of displacement resulting from the injury, which during 
life was indicated solely by pain and inability to move the part affected. 

The fracture was consequent upon a fall on the hand, the man receiv- 
ing at the same time such internal injuries that he died a few hours 
after his admission. 

Sub-series G. 31. — ^A radius and ulna. The radius has been broken 
about three quarters of an inch above its lower end. 

The fracture is united, with the lower portion of bone displaced 
towards the radial and dorsal aspect of the upper portion. In conse- 
quence of the shortening of the radius, induced by this displacement, a 
new articular surface has been formed on the lower end of the. ulna by 
the growth of a half -ring of bone upwards from the margin of the 
8ur£Eu:e by which it before articulated with the radius. The carpal 
articular surface of the ulna thus projects far beyond that of the radius. 

Fbacttjbes of thb Ulna. 

Fractures of the ulna may be divided into fractures of the ole- 
cranon process, fractiires of the coronoid process, and fractures of 
the shaft. 

Fraetwre of the Olecranon Process, 

Fracture of the olecranon process may be caused by a blow or 
fall upon the elbow, or by a violent action of the triceps muscle. 
The fracture may extend through the base, middle, or apex of the 
process, in either a transverse or an oblique direction. The detached 
fragment is generally widely separated from the rest of the bone 
by the contraction of the triceps, but when, as occasionally happens, 
the periosteum and the tendinous expansion of the triceps covering 
the olecranon are not torn, or when the fracture is very oblique, 
little or no separation occurs. Union is generally fibrous, but in the 
more exceptional cases in which little or no separation of the 

7 
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fragments occurs, union usually takes place by bone. The elbow 
joint is generally inyolyed. 

ni. 6. — An elbow-joint, exhibiting a transverse fracture ezfcending 
through the base of the olecranon into the cavity of the joint. A 
portion of quill is passed between the ununited fractured surfaces. 

Sub-series 0. 65. — The bones of an elbow-joint, exhibiting a recent 
fracture of part of the olecranon extending into the interior of the joint. 

Frticture of the Ooronoid Process, 

Fracture of the coronoid process is generally the result of a 
violent contraction of the brachialis anticus muscle. The line of 
fracture may extend through either the base or the apex of the 
process ; the detached fragment is drawn to some distance from the 
rest of the bone by the contraction of the brachialis anticus. This 
injury is generally associated with dislocation of the ulna 
backwards. 

There are no specimens of this fracture in the Museum. 

Fracture of the Shaft, 

Fracture of the shaft of the ulna is nearly always caused by direct 
violence, and is less common than fracture of the shaft of the radius, 
on account of the protected position of the ulna on the inner side 
of the forearm and its indirect connection with the hand. The 
fracture commonly occurs in the lower third of the shaft (its weakest 
part). The upper fragment suffers no displacement, but the 
lower is drawn outwards towards the radius by the action of the 
pronator quadratus. 

Sub-series C. 81. — An ulna, in which a fracture through the middle of 
its shaft has been exactly united, but with a small, sharp process of bone 
growing on its outer side. 

III.' 85. — Portion of an ulna from an adult, split and detached by a 
fracture, which was occasioned by the arm being caught in machinery. 
The fractured portion, about four inches in length, comprises in its 
whole extent about one half of the circumference of the ubia. 

It is remarkable that the bone was splintered to so great an extent 
longitudinally without the fracture passing at any part through the 
entire thickness of the shaft. The vacancy left in the bone by the 
removal of this fragment was filled by granulations, but whether these 
granulations ossified could not be satisfactorily ascertained. 

Fbactubbs of both Bones. 

Fracture of both bones may be the result of direct violence, such 
as a blow or fall upon the forearm, when each bone will be broken 



FEAOTUEES OP THE EADIUS AND ULNA. 99 

across in tbe same transyerse line ; or it may be the result of indi- 
rect yiolence, such as a fall on the hand, when the fracture will 
occur at a different situation in each bone ; the radius, first receiving 
the shock from the hand^i gives way at its weakest part (its upper 
"^hird), and the shock is then transmitted to the ulna, which 
dkewise gives way at its weakest part (its lower third). The lower 
fragments are dmwn inwards towards each other by the pronator 
quadratus, whilst the upper fragment of the radius is drawn 
towards the ulna by the pronator teres. 

in. 41. — ^A radius and ulna which were fractured a considerable time 
before death. . - ' - 

Sub-series G^ £9.— A radius and ulna which have been fractared near 
their upper ends. The fractures are both firmly united, a large quan- 
tity of new bone has been formed around the seats of union. The 
snr£EiceB of the bony callus on the radius and of that on the ulna» 
meeting in the 'interosseous space, have beea roughly adapted to each 
other, but have not coalesced. 

Such a-oonditi(Hi' as thd above is beitt 'J>rev^£ted'by putting up the 
fracture with the hand in a position midway between pronation 
and supination — a position in which the greatest space between the 
bones is obtsuned; 

Sub-series 0. 73. — ^A radius and ulna» both of which have been 
fractured about three inches above their carpal ends. . , The ends of the 
bones overlapping have united in this position, with. a considerable 
shortening and deflection towards the ulnar side. 

in. 95. — Portions of a radius and ulna. Both bones have been 
fractured, just above their carpal ends,, in several directions, both 
vertically and transversely as indicated by the bristles placed in the 
soft substance like cartilage, with which the lines of the fracture are 
fiUed. 

Sub- series C. 128. — A radius and ulna. The first fractured about its 
middle, the latter at a corresponding point, and also at its lower third. 

Fbacttjbbs of the Caspus and Mbtacabpus. 

The following specimen of fracture of a metacarpal bone is the 
only example of these injuries in the Museum. 

Sub-series G. 108. — Bones of a carpus and metacarpus. The base of 
the metacarpal bone of the thumb has a widely expanded and flattened 
surface, by which it articulated with a similarly deformed surface on the 
trapezium. It is probable that these changes were the consequences 
of a fracture of the metacarpal bone extending into the joint. 
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FRACTURES OF THE LOWER EXTREMITY. 

FRACTURES OP THE PELVIS. 

These are the results of great yiolence, such as the passage of the 
wheel of a heavy van over the part. They are generally complicated 
by injury of the internal viscera. Frequently" the sacro-iliac or pubic 
symphyses are wrenched apart by the force. If the patient does not 
succumb to injury of the internal organs, union usually takes place. 
The acetabulum is sometimes fractured from a fall on the hip, giving 
rise to symptoms of fracture of the neck of the femur. 

Sub-series C. 40. — An os innominatum exhibiting fractures radiating 
from the centre of the acetabulum in various directions through the 
bone. 

Sub-series C. 41. — An os innominatum exhibiting fractures of the 
acetabulum. 

Sub-series C. 87. — Part of the ossa pubis of an adult exhibiting 
fracture of one of the rami which has been firmly united, but with dis- 
placement of the fragments. 

m. 56. — A fracture extending through the acetabulum, the r<esult of 
jumping out of a window. 

III. 100 and 101. — Sections of head and neck of femur, with os inno- 
minatum of a man in whom dislocation of the femur and fracture of 
the acetabulum occurred fifty years before death. 

III. 62. — Portion of an os innominatum exhibiting an ununited 
fracture with absorption of bone, in the bottom of the acetabulum. 
The fracture extended in several directions from the centre of the 
acetabulum to its circiunf erence. 

The fracture was, caused by a fall on the trochanter major a few 
months before death. 

Separation of Symphyses. 

Sub-series C. 42. — Separation of the pelvic and the sacro-iliac sym- 
physes, from a child. 

FRACTURES OF THE FEMUR. 

Fractures of the femur may be divided into fractures of the 
upper end, of the shaft, and of the lower end. 

FRAOTUEBS OF THE UPPER END OR NEOK. 

Fractures may occur through any part of the upper end or neck 
of the femur. They often extend outwards through the tro- 
chanters, but seldom inwards through the articular surface of 
the head. 
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As pointed out by Professor Pirrie, the articular surface presents 
a remarkable difference as to its tendency to disease and its 
liability to fractnre; it is very prone to disease, but is scarcely 
e^er fractured. 

Fractores of the neck may be divided into — 

1. Intra-capsnlar fracture. 

2. Extra-capsular fractnre. 

3. Fractnre of the great trochanter and separation of the epi- 
physis of the great trochanter. 

4. Separation of the epiphysis of the head. 

I. IirTBA-CAP8X]n.AK F&^CTUSS. 

Intra-capsnlar fractures are very common in adyanced life, espe- 
cially in women ; they are rare in persons under fifty. TTT. 50. is 
a remarkable specimen of this injury in a lad of eighteen. 

They are generally caused by indirect and commonly yery slight 
yiolence, such as slipping off the kerb-stone ; they haye eyen be^i 
known to occur from catching the foot in the blanket when turning 
in bed. The chief predisposing causes would appear to be the 
atrophy and fatty degeneration of the neck of the femur, so 
common in old people, but the more horizontal position which the 
neck is believed to assume in old age is regarded by some as an 
important Victor. 

Statb of this Pabts. 

The fracture may occur at any part of the neck within the 
capsule, and the line of fracture may be transverse or oblique ; the 
cervical reflexion from the insertion of the capsular ligament to the 
circumference of the head may or may not be torn, and the frag- 
ments may be impacted or non-impacted. The capsular ligament 
is seldom ruptured. 

# Situation omd direction of the Une of fracture, . 

The situation of the fracture is of interest, as upon it depends to 
some extent the degree of absorption of the neck, and consequent 
shortening of the limb that will subsequently take place. For, as 
that portion only of the neck which is in connection with the shaft 
is absorbed, whilst that in connection with the head remains un- 
affected, it follows that the nearer the fracture occurs to the head 
the greater will be the shortening, and vice versa. The direction of 
the fracture is also of some interest, as it is thought by some authors 
to determiae the everted or the inverted position assumed by the 
limb after fracture. Thus they maintain, that when the fracture 
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runs obliquely from before backwards and from without inwards, 
so that part of the lower fragment is behind the upper, eversion 
will occur ; but when it runs from before backwards and from within 
outwards, inversion will occur. The fracture is generally trans- 
Terse, and near the margin of the head. 

Sub- series 0. 105. — ^Portions of a femur of which the neck was 
fractured transversely near the margin of the head. The whole of the 
neck remained in connection with the shaft, and has been nearly 
absorbed. 

III. 119. — ^Fortions of the upper part of a femur in which a transverse 
fracture occurred through the middle of the neck. The portion of the 
neck which was connected with the shaft is nearly absorbed ; the por- 
tion connected with the head remams, and its lower margin rests on 
the trochanter minor and the cancellous tissue within it. 

III. 110. — ^Portion of a femur exhibiting a transverse fracture through 
the neck, just within the attachment of the capsular ligament. The 
portion of the neck which "remains con9ected with the head of the 
femur is not absorbed. 

III. 21. — Section of the head and neck of the femur from an aged 
woman ; on the surface of each section a white line is visible which 
extends obliquely from above downwards and inwards. The line 
marks a thin layer of fibroU^i tifisi^ and appears to indicate that a 
fracture of the neck existed which has been united. 

III. 50. — Portion of a femur, exhibiting a fracture of its neck. The 
plane of the fracture extends Iroiil the upper margin of theiiead obliquely 
through the neck to the outer part of its lower border. 

III. 40~Portion of a femur exhibiting an- irregular fracture through 
the base of the neck. 

Condition of ike cervical reflexion of the capsular ligament. 

The cervical reflexion of the capsular ligament may be completely 
torn so that all connection is severed between the head and the 
rest of the bone ; or it may be but partially torn, in which case the 
rent may occur either in front or behind. Upon the extent of 
rupture will depend not only the amount of displacement of th^ 
fragments and consequent shortening of the limb as well as the 
kind of union which will occur ; but also, according to some authors, 
the everted or inverted condition of the limb. Eversion, it is main- 
tained, occurs when the anterior portion is ruptured, inversion 
when the posterior. Although it seems quite evident that non- 
rupture of the anterior part may prevent eversion, it is not so 
evident how rupture of the posterior part could produce inversion. 

III. 1^. Portion of a femur, exhibiting a fracture through its neck, 
just beyond the base of the head. The periosteum and the reflexion of 
the capsular ligament covering the neck, as is usually the case, are torn 
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in only the tmierior ha^ of its circumference : iii>on the other half the 
memhranes are entire and still connect the two parts of the hone, which 
may thus, as well as by the mutual adaptation of the uneven snrfiuses 
of the fracture, have been held together with very little displacement. 

TTT. 54. — Portion of a femur in which a fracture of the neck within 
the capsule occurred a short time before death. The cervical reflexion 
of the capsular ligament and periosteum are torn upon onty the anteiior 
part of the neck ; upon its posterior part they are entire. 

in. 40. — Portion of a femur; exhibiting an irregular fracture through 
the base of its neck, which occurred about five months before death. 
The periosteal and cervical reflexion are torn upon only the poslerior 
part of the neck of the bone; upon its anterior part they are entire. 

The patient, a middle-aged man, fell in the street, and his hip struok 
against the kerb-stone. Immediately afterwards the limb was inverted, 
and an inch shorter than the other ; but no crepitus was felt. In the 
suspicion that dislocation existed, repeated attempts at reduction were 
made. 

in. 7. — ^Portion of a femur, exhibiting a vertical fracture of recent 
occurrence through that part of its neck which is within the capsule. 
Upon the anterior half of the circumference of the neck of the bone 
the periosteal and cervical reflexions are torn : upon the posterior half 
they are entire. 

Impaction or non-impacbion of the fragmenlB. 

In the intra-capsTilar fracture, impaction tak^s place by the 
lower fragment being driven into the upper, ». e, the sharp and 
narrow neck into the round expanded head ; in the extra-capsnlar 
fracture the neck or upper fragment is driven into the lower, t. e. 
between the trochanters. 

In intra-capsular fracture of the humerus, on the contrary, the 
upper fragment is always driven into the lower, and in the extra- 
capsular the lower into the upper ; t. e, the sharper and smaller 
fragment, whether it be the upper or the lower, is impacted between 
the tuberosities. 

In some cases of intra-capsular fracture of the femur, however, 
the fragments are mutually interlocked. 

The non-impacted variety of intra-capsular fracture of the femur 
is by far the more common. 

ni. 110. — Sections of the upper part of a femur fractured almost 
vertically through the neck, at the base of the head and wholly within 
the cai>sule. The neck and upper part of the shaft have been drawn a 
little upwards, and the lower part of the fractured surface and margin 
of the neck has been driven tightly into the cancellous tissue of the 
head. The patient was a very old woman. The fracture occurred 
about three months before death. 

Sub-series 0. 115. — Portions of a femur, which was fractured verti- 
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cally throngli the neck, at the baae of the head, a few weeks before 
death. The phme of fracture is irregahur and the firagments were 
locked together; so that the principal indications of fracture were 
absent. 

With the exception of the above two, all the specimens of intra- 
capsalar fracture in the Museum are examples of the non-im- 
pacted yarietj. 

ChnditUm of the ea/p»uUvr ligament. 

The capsular ligament is seldom or never ruptured ; but after 
the fracture has existed some time, it becomes thickened, and 
otherwise altered by inflammation following the injury. 

III. 8. — ^A hip-joint, exhibiting a vertical fracture of recent occur- 
rence through that part of the neck of the femur which is covered by 
synovial membrane. The cotpavle is thickened, and a portion of it« 
which is detached and turned downwards, exhibits inflammatory 
products upon its internal surface. 

in. 23. — ^A hip-joint, exhibiting fracture of the neck of the femur. 
The fracture extends vertically through the neck just beyond the base 
of the head. The capsvle is much thickened, and the neck of the femur 
is absorbed. 

MoDB OF TJnioit. 

Union, when it occurs, is nearly always accomplished by fibrous 
tissue^ very rarely by bone. In the majority of cases, however, no 
union occurs, the ends of the fragments being merely held together 
by fibrous bands produced by the thickening of the capsular liga- 
ment and its cervical reflexion. 

Fibrous unum. 

By fibrous union is here meant the actual union of the fragments 
by the interposition of fibrous tissue between the fractured ends, in 
contradistinction to the mere binding together of the ununited 
fragments by fibrous bands and tliickening of the capsule around 
them. 

III. 22. — Sections of the head and neck of the other femur from the 
same woman as 21 was taken. A white line is visible on the surface of 
each section, which extends obliquely from above downwards and 
inwards. The line marks the section of a thin layer of fibrous tissue, 
and appears to indicate that a fracture of the neck of the femur has 
been united by fibrous tissue. 

III. 110. — Sections of the upper part of a femur, exhibiting an intra- 
capsular fracture. The fractured surfaces, without any absorption of 
the neck, have been united by a thin layer of tough fibrous tissue, 
which permitted them to be slightly moved on each other. 
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m. 119. — Seotions of the upper part of a femur, in wlucb a yertioal 
fracture occurred through the middle of the neck, within the capsule. 
The fractured surfaces are united hy a thick layer of tough fibrous 
tissue, permitting a slight degree of motion between them. 

Bony union. 

Bony union iH exceedingly rare ; indeed, some anthors maintain 
that it never occors. The following specimens, however, appear to 
be undoubted examples of iU 

m. 50. — ^Portion of a femur, exhibiting fracture of its neck. The 
plane of the fracture is vertical, extending from the upper margin of 
the head straight downwards through the neck to the outer part of its 
lower border. Bristles are introduced between the fractured surfaces, 
which are in dose apposition, and it will be observed that the 
attachment of the capsule to the bones is eniirely beyond the line of the 
fracture. That portion of the neck of the bone which remained con- 
nected with the trochanters is partly absorbed, and the union of the 
fractured surfieuses, though not complete, is by osaeoua mcMer inlaid 
between them. 

The individual icom whom this specimen was taken was eighteen 
years of age. In a fall from a cart he injured his right hip ; such 
symptoms ensued as gave rise to the belief that he had dislocated the 
head of the femur into the foramen ovale. Efforts at reduction were 
accordingly made. About three months after the iiy'ury he died with 
smallpox. 

in. 107. — Seotions of the upper part of a femur, from a man aged 
eighty-two, who was believed to have received a fracture of the neck of 
this bone two years before deaths 

" The history of the case is clearly that of fracture of the neck of the 
femur ; the appearances of the bone show that there has been a fracture 
which has reunited by an osseous medium; and the direction of the 
fracture is such as, in my opinion, can permit no doubt that it was 
confined to the portion of the neck of the bone covered by synovial 
membrane, consequently, that it was wholly within the capsule. The 
fracture extends through the basis of the head of the bone, in the line 
of its junction with the neck. As in other cases of the same kind, 
great part of the neck of the bone has disappeared, and, in consequence, 
the head is proportionately nearer to the trochanter m%jor and shaft of 
the bone ; its reunion has in fact taken place, in part to the remaining 
portion of the neck, and in part to the shaft. This union is certainly 
osseous. In addition to the first maceration of the bone with its sur- 
rounding soft parts, it was subsequently immersed for several days in 
a strong solution of carbonate of potash ; and one half of the bone has 
been boiled in water for three hours without the slightest yielding per- 
ceptible in the line of the fracture." 

Description of the specimen by Mr. Stanley, in the * Medico- Chirur- 
gicul Transactions,' vol. xziv, p. 13. 
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m. 21. — Sections of tlie head and neck of a femnr from an aged 
woman. On the Borfaoe of each section a white line is visible, which 
extends obliqnelj from above downwards and inwards, in a plane which 
would include the base of the neck at its upper part, and the base of 
the head at its lower part. The line marks the section of a thin lajer 
of fibrous tissue, and appears to indicate that a fracture of the neck of 
the femur has been united partlj bj fibrous tissue and partly by bone. 
The head of the femur is below the g^reat trochanter, and there is an 
accumulation of bone on the posterior surface of the neck, in a line 
corresponding with the direction of the presumed fructure. 

III. 22.— Sections of th^ head and neck of the other femur of the 
same woman. They present the same appearances as those last 
described, but the line of fibrous tissue is here uninterrupted, while in 
the preceding it is in some places interrupted by small portions in 
which the osseous tissue is continuous as if the fructure had in them 
united by bone. 

These preparations were taken frrom a body supplied for dissection, 
of which no history could be obtained. 

No union. 

In the majority of cases no acttud nnion of the ends of the frag- 
ments takes place, but the neck of the bone becomes absorbed, and 
the head is merely held in position by fibrous bands produced by 
the thickening of the cervical reflexion of the capsular ligament, 
and by the thickened capsule itself. The ends of the fragments 
either remain rough and uneven; or they become rounded off, 
polished, and ebumated, and in some cases covered by a layer of 
fibrous tissue. The space between the trochanters produced by the 
absorption of the neck frequently becomes modelled into a smooth 
cup- shaped cavity, in which the rounded extremity of the lower end 
of the upper fragment freely moves (false joint) . Irregular osseous 
deposits are often produced in these cases around the fractured 
surface of the head and the space between the trochanters. 

III. 19. — ^A hip-joint, exhibiting fracture of the neck of the femur 
within the capsule, which occuiTed many years before death. The 
neck of the bone is absorbed. Bristles are passed beneath three thick 
fibrous bands, which extend from the fractured surface of the head of 
the bone to the capsule. The capsule is generally thickened, and the 
fractured surfaces are covered by thin smooth layers of fibrous tissue. 

III. 49. — Portion of a femur in which fracture of the neck occurred 
many years before death. The neck of the bone is absorbed : both the 
fractured surfaces are thinly covered by fibrous tissue ; and that of the 
head has become firmly united to the lower part of the thickened 
capsule by a broad band of fibrous tissue. 

III. 17. — Portion of a femur in which fracture of the neck occurred 
many years before death. There has been complete absorption of the 
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neck of the bone. The snrfiEUses of the head and of the space between 
the trochanters which have been in contact, and which probably moved 
freely on each other, are very hard, polished, and ivory-like. 

Snb-series C 50. — Portion of a femur, exhibiting fracture of its neck, 
of which no union has taken place. The neck of the bone is almost 
completely absorbed, and the surfeices by which the fractured portions 
were in contact were rough and hard. Deposits of osseous substance 
have taken place around the base of the head of the femur. 

From an old woman, in whom the fracture occutfed nineteen years 
before death. 

Sub-series G. 52. — ^Portion of a femur^ exhibiting fracture of its 
neck, of which there is no union. The surfaces of the head, and of the 
space between the trochanters which were in contact, are nearly 
smooth and very hard. Irregular osseous deposits have taken place 
around the fractured surface of the neck, und upbn the head of the 
bone. 

Sub-series G. 113.— 'The upper part of a femur, fractured at the 
junction of the head and neck a foyrtnight before death. . The portion 
of the neck which remains attached to the shaft is much reduced in size, 
so that it no longer correspond&^with ttieipther fi*actured surface. 

There was no shortening or eversion of the limb in this case. The 
edge of the fractured neck rested against the edge of the acetabulum. 

Sub-series G. 105. — Portions of a femur, of which the neck was 
fruotured, near the margin of the head, many years before death. The 
remains of the neck have been nearly absorbed. The fractured surface 
of the head is adapted to the surface of the short portion of the neck 
which remains between the trochanters, and to a growth of bone 
proceeding from it downwards. Both the surfaces thus adapted are 
very hard, polished, and ivory-like. 

Sub-series 0. 76. — Portion of a femur with the acetabulum, exhibiting 
a fr^Ksture of the neck of the femur, which occurred fifteen years before 
death. The neck of the bone is absorbed. The opposite surfaces of the 
head and sbafb, which have been in apposition, are covered by a layer 
of hard osseous substance. There is a considerable deposit of new bone 
at the bottom of the acetabulum, and upon the head of the femur. 

The signs of fracture of the neck of the femur were not presented 
till six weeks after the injury, and two weeks after the patient had 
begun to walk on crutches. 

Irdra'Ca^aular fracture simulated hy chronic rheu/matic arthritis. 

Gare must be taken to distinguish chronic rheumatic arthritis 
of the hip-joint, which is frequently accompanied by depression 
and shortening of the neck of the femur, from intra-capsular fracture 
united by bone. In chronic rheumatic arthritis the head of the 
femur is smooth, polished, eburnated, flattened, and surrounded by 
nodular, flat osteophytes, and the neck on section presents no indi- 
cations of fracture having occurred. 
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Sab-series G. 78. — Portion of a femur, ezlubiting a depression and 
shortening of the neck, with flattening of the head, and formation of 
bone around its margin. 

From an aged person. It was believed, from the circumstances of the 
case, that the neck of the femur had been fractured in a fail ; but there 
are no indications of a fracture having been united. 

n. EXTBA-CAPSULAB PbACTUSE. 

Extra-capsular fractures are generally caused by direct Tiolenoe, 
such as a severe blow or a fall upon the great trochanter. Though 
more frequent in the old than in the young, they are not, like intra- 
capsular fractures, essentially an injury of old age ; thus, they are 
frequently met with between the ages of forty and fifty, whereas 
intra-capsular hardly ever occur in persons under fifty. 

Several varieties of extra-capsular fracture occur. They may be 
divided into the impacted and non-impacted. 

The impacted. 

This form is by far the more common, and is nearly always asso* 
ciated with fracture through the great trochanter* Indeed, Dr. !E. 
W. Smith believes that all extra-capsular fractures are in the first 
instance impacted and accompanied by fracture through the tro- 
chanter. Specimens, however, of extra-capsular fracture unaccom- 
panied by either of these conditions are occasionally met with. 

The many minor differences which exist in the impacted variety 
are comprehended under the three following types. 

In the first and most common, the neck is fractured through its 
base and driven between the trochanters, detaching more or less of 
the great trochanter from the bone, as in — 

III. 11. — Portion of a femur. A fracture extends through the base 
of the neck and obliquely through the trochanter major, detaching the 
pesterior and upper part of that process from the shaft. 

The line of fracture through the trochanter varies slightly in 
diflPprent specimens ; it commonly extends from near the ante- 
rior part of the upper border of the trochanter major obliquely 
backwards and downwards over its outer surface, and terminates by 
passing through the trochanter minor. 

This typical direction is well seen in the above specimen, and in 
m. 14, 16, and several others. 

III. 14. — Portion of a femur, exhibiting an extra-capsular fracture of 
its neck. Two distinct lines of fracture may be traced, one across the 
base of the neck, the other passing obliquely through the trochanter 
major and trochanter minor. 
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Slight variations in the line of fracture are seen in the following 
— m. 16, 76y and Sub-series C. 67. 

In {he second and much less common type, the neck is fractured 
through the base and impacted between the trochanters, but the 
trochanters themselves are not fractured. 

HI. 77. — Section of the upper part of a femur from an old woman 
exhibiting an impacted extra-capsolar fracture uwiccompcmied by 
fracture of the trochanters. The base of the neck is in great part 
absorbed. 

Sub-series G. 67. — ^Portion of a femur, exhibiting a fracture through 
the base of the neck. The lower margin of the fractured neck is 
impacted into the cancellous tissue between the trochanters, but no sign 
of fracture is visible where the upper marg^ of the neck joins the 
trochanter major. 

Specimens resembling the one last described have been con- 
sidered by some as examples of partial fractures, t. e. that the lower 
part of the neck has been fractured, the upper merely bent. Others, 
however, deny the existence of partial fracture altogether, and con- 
sider, with the author, specimens like the above, examples of com- 
plete fracture, in which, while the lower portion was impacted, the 
upper remained in accurate apposition, and has united, without 
trace of callus, by the rare process of immediate union. See also 
Sub-series 0. 56 and 57. In 57, however, the great trochanter seems 
to have been fractured. 

In the third type the neck is fractured through its base and 
impacted between the trochanters, splitting the trochanter major 
into several pieces. 

Sub-series C. 131. — ^A femur, exhibiting an extra-capsular fracture ; 
one line of fracture extends through the base of the neck, the other 
through the trochanter major, spitting it into several fragments. See 
also Sub-series C. 54. 

The nan^mpaeted. 

Non-impacted extra-capsular fractures are rare. Dr. B. W. 
Smith says that they only occur as the result of great violence, 
and that they are always accompanied by fracture through the 
trochanter. For, believing as he does that all extra-capsular 
fractures are at first impacted, he maintains that they can only 
become non-impacted by the spHtting asunder of the parts of 
the trochanter between which the neck is wedged, in consequence 
of the neck being driven in still further, wedge- wise, between the 
trochanters. 

There is no specimen of the non-impacted variety of extra-cap- 
sular fracture in the Museum. 
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Mode of union. 

Union in extra-capsular fractures is generally bony, and thus 
differs materially from that in intra-capsular, which is nearly 
always fibrous. In rare instances where the parts are in accurate 
apposition, immediate ttnion, without the intervention of callus, 
occurs, similar in all respects to the immediate union of soft parts. 
In other instances bony callus is' produced, consolidating the 
fractured portions. Or, again, the f r^ctur^d portions of the tro- 
chanter may become united so as to form a cup-like depression, in 
which the neck of the femur rests, the neck itself either being 
united to the excavated surface of the trochanter by fibrous tissue, 
or remaining totally disunited, in which case the opposed surfaces 
become evenly ground down by mutual friction, so giving rise to 
a species of false joint. 

Imm^iixte vmion. 

Sab-series 0. 67. — ^Portion of a femur, in which a fracture is 
believed to have occurred many years before death through tbe base 
of its neck. The fracture (if one happehed) has been completely 
repaired, for its direction is not indicated by any line in the cancellous 
teztare. See also Sub-series G. 56, 57, and 78. 

Sab-series C. 96. — Portion of a femur, in which there appears to have 
been a fracture extending vertically through the base of the neck. 
The fracture has been completely repaired, but with such a displace- 
ment of the head and neck that they form a right angle with the shaft, 
and are depressed below the summit of the trochanter major. 

The displacement seen in this specimen is a very common one ; 
it is produced by the drawing up of the shaft by the action of the 
muscles inserted into the trochanters. 

Union by intermediate cMus. 

m. 12. — Portion of a femur, in which there has been a fracture of 
the neck and of the upper part of the shaft. The head and neck of the 
femur are driven downwards and impacted into the cancellous tissue 
between the trochanters ; and in this position the fractured portions 
are firmly united. See also III. 10. 

By much callus arownd fragments. 

Sub-series 0. 61. — Section of a femur, in which there has been a 
fracture extending through the base of its neck, and through its shaft 
between the trochanters. There is firm union of the fractured surfaces, 
with shortening of the neck and an apparent descent of it below its natural 
situation. The union has taken place with a great accumulation of 
)bone about the line of fracture. 

Sub-series 0. 49. — Portion of a femur, in which there has been 
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fracture extending through the base of its neck and obliquely through 
the base of the trochanter major. The fractured surfaces hare firmly 
united, but the shaft has been drawn upwards and forwards, so that the 
head and neck of the femur appear much below their natural situation. 
In this position a bridge of bone has united the base of the head of the 
femur to the margin of the posterior inter-trochanteric ridge. 

Troehatdera united &y hone, forming cup-like depreBtionfor neck. Neck 

uniied by fibrous tissue to surface of the cup, 

m. 76. — Section of a femur, exhibiting an extra-capsular fracture. 
The fracture extends through the base of the neck and upper part of 
the great trochanter. The neck was driyen into the upper part of the 
shaft between the trochanters. In this situation a layer of compact 
bone has been formed on the whole of the broken sur&ce of the can- 
cellous tissue of the shafts and trochanters, in such a manner as to form 
a smooth excavation in which the neck of the femur rests. To this 
excavated surface the neck of the femur, itself also coTered by compact 
bone, was connected by ligamentous tissue. The fracture through the 
trochanter is completely united by bone. 

m. Fbactitbe of Gbbat Tbochaitteb and Separation of 

Epiphysis of Great Tbochanteb. 

No specimen in the Museom. 

TV, Sepabation of Epiphysis of Head. 

This can only occur in the young, t. e. before the epiphysis has 
united with the shaft. There is no specimen in the Museum. 

FEAOTDBES OF THE SHAFT, 

Fractures through the shaft of the femur are generally the 
result of indirect violence, occasionally of direct, and in rare in- 
stances of muscular action. 

The fracture may be transverse or oblique in direction, and 
may occur in the upper, middle, or lower third of the shaft. 

Upper third. 

In fractures through the upper third the upper fragment is 
usually tilted upwards and forwards by the psoas and iliacus, 
causing a swelling in the groin; at the same time it is slightly 
everted and abducted by the external rotators and glutei. The 
lower fragment is generally drawn upwards by the muscles pro- 
ceeding from the pelvis to Hie shaft below the fracture, t. e. by the 
rectus and hamstrings. It is likewise adducted and rotated slightly 
outwards by the adductors. Union usually occurs with a con- 
siderable overlapping of the upper fragment. 

Although the above described is the common form of displace- 
ment, almost any may occur. 
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Sub-series 0. 58. — The bones of a knee-joint. There has been a 
transverse fracture through the lower third of the shaft of the femur 
above the condyles. The upper end of the bone, protruded downwards 
into the popliteal space, has, in this position, become firmly and 
extensively united to the condyles. There is a complete osseous 
anchylosis of the patella to the femur, and of the condyles of the femur 
to the head of the tibia. 

Sub-series 0. 8. — Portions of a femur fractured in two places by a 
wheel passing over the limb. One fracture is about one third from its 
upper end, and the other at the same distance from its lower end. 

PBAOTUEE OP THE LOWER END. 

Fracture through the lower end or condyles necessarily involves 
the knee-joint. The line of fracture generally extends in several 
directions ; in most cases it runs transversely through the lower end 
of the shaft, just above the articular surfaces of the condyles, and 
vertically or obliquely between the latter into the knee-joint. The 
lower end of the upper fragment is frequently impacted between 
the separa.ted condyles. In young subjects the fracture is apt to 
occur in the line of the epiphysis. Fracture through the condyles 
frequently leads to destructive inflammation of the knee-joint. 
The union of the fracture between the condyles is accomplished by 
fibrous tissue. 

Sub-series 0. 12. — Portion of a femur which has been fractured in its 
lower part. The fracture extends transversely through the shaft, and 
obliquely between the condyles into the knee-joint. The lower end of 
the shaft is driven in between the displaced and separated condyles. 

Sub-series 0. 13. — Portion of a femur fractured in its lower part. 
The fracture extends in several directions through the lower third of 
the shaft a little above the condyles, and downwards between the 
condyles into the knee-joint. Several small pieces of bone were 
completely detached. 

Sub-series 0. 15. — Portion of a femur, fractured in exactly the same 
manner as G. 13. 

Sub-series 0. 9. — Portion of a femur which has been fractured 
transversely through the middle of the shaft, and in which there is an 
extension of the fracture downwards through the lower half of the 
shaft and through the internal condyle. 

Sub-series 0. 14. — Portion of a femur fractured transversely into 
many small pieces just above the condyles. From inflammation in the 
knee-joint there has been deep and extensive ulceration of the articular 
surfaces of the condyles of the femur and the head of the tibia. 

III. 34.— A knee-joint, exhibiting the consequences of a fracture in 
the lower part of the femur. The fracture extended transversely 
through the shaft a little above the condyles, and downwards between 
the condyles into the joint. The upper portion of the bone was forced 
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downwards by the side of tbe patella, and a few days after tbe fracture, 
it protruded throngh tbe integaments, and ooold not again be replaced. 
In this situation it has become firmly fixed by bone to the condyles and 
the lower part of the shaft. An inch and a half of the protruding 
portion of the femur perished, and its separation from the living bone 
had oommenced; a shallow groove is formed between them. The 
articular surfaces of the knee-joint are anchylosed. 

Sbpabatios' of the Oondtlbs op thb Fbmub thbottoh the 

Line of the Efxphysis. 

Sub-seiies C. 42. — ^A pelvis and the lower portion of a femur, from a 
boy fourteen years old. The condyles of the femur have been separated 
from the shaft at the line of their epiphytic union. The sacro-iliac 
symphysis and symphysis pubis have also been separated by the 
violence. 

ITT. 91. — Portion of a femur, exhibiting a separation of its shaft from 
the lower epiphysis, and a fracture extending between the condyles into 
the knee-joint. The violence of the iiguiy has also occasioned the 
stripping off of the periosteum frx>m the shaft of the femur to the 
extent of many inches, and the shaft protruded through the muscles 
on the inner side of the thigh. Parts of the periosteum, which were 
stripped frt>m the shaft, remain attached to the condyles. From a boy 
aged sixteen. The injury was produced by a rope entangled round the 
leg. 

FRACTURES OF TBDES PATELLA. 

Fractures of the patella are generally caused by muscular action, 
tbe bone being snapped across by a sudden contraction of the 
quadriceps extensor muscle, such as is exerted by a person in the 
attempt to regain his erect position when he feels himself slipping 
backwards. They are also caused by direct violence, such as a blow 
or fall upon the knee. 

The direction of the fracture when due to muscular action is 
transverse ; when due to direct violence generally vertical or starred, 
or, in rare instances, transverse. The amount of displacement 
depends upon the direction of the fracture and the integrity of the 
aponeurotic and periosteal coverings of the bone. When the frac- 
ture is transverse and the aponeurotic coverings are much torn, the 
upper fragment will be drawn some distance from the lower by the 
action of the quadriceps extensor, while the lower is held in position 
by the ligamentum patellse; but when the aponeurotic coverings 
are but little torn, or altogether uninjured, little or no separation 
occurs. When the fracture is vertical or starred the aponeurotic 
coverings are seldom torn, and hardly any separation of the frag- 
ments takes place. 
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Method of union. — This will depend upon *the condition of tl^e 
fragments. In transverse fracture from muscular action, in which 
the aponeurotic coveriitgs are generally torn and the fragments 
much separated, the union will be either ligamentous or mem- 
branous, according to the amount of separation, but in those 
rare instances of transverse fracture from direct violence, where 
the aponeurotic coverings are but little injured, and the fragments 
consequently remain nearly in apposition, true bony union may 
occur. 

In the vertical and starred fractures, where the fragments are 
usually but little separated, bony union may be said to be the 
normal method of repair. 

Fbom Mvscitiab Action. 
I. Ligamentovs or fibrous vmon. 

m. 30. — Section of a patella, in which there has been a transverse 
fracture. The fractured surfaces are united by a thick portion of liga> 
ment about an inch in length, which is smoothly lined, as if by a con- 
tinuation of the synovial membrane. 

in. 72. — ^Two portions of a fractured patella, which were united by 
fibrous or ligamentous substance. The lower portion is much enlarged 
and altered in form by the deposit of osseous substance upon its 
borders. 

m. 132. — A patella divided longitudinally. It had been fractured 
transversely daring life, and the separated portions have been united by 
ligamentous or fibrous tissue. 

in. 141. — Section of a patella that has been fractured transversely. 
There is no bony union, and no production of new bone. The surfaces 
of the fracture have undergone but little change. In consequence of 
the insertion of the extensor tendon and Ugamentum patellse chiefly 
into the free and external surface of the bone, the fragments have been 
drawn asunder to a greater extent externally than at their articular 
surfaces ; so that a wedge-shaped interval exists which in front measures 
one inch and a half; towards the joint surface only six tenths of an inch. 
Ligamentous material has been produced from the whole of both frac- 
tured surfaces ; but in front this has undergone stretching, while towards 
the surface it constitutes a strong, thick, and wide connecting band 
between the fragments. 

II. Membranous union^ 

III. 28. — ^Two patellffi from the same person. Both bones have been 
fractured transversely. The fractured portions of each, having been 
separated to a distance of five inches from each other, are connected 
only by a thin aponeurotic membrane. The fragments are all, but not 
equally, enlarged. 

III. 123. — ^A knee-joint from a person who fractured the patella 
many years before death, and recovered complete use of the limb. 
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although no nnion of the fragments took place. The portions of the 
patella separated by transverse fracture are about four inches apart in the 
nearly extended position of the joint ; their broken surfaces are turned 
obliquely forwards and are smooth, and thinly covered with fibrous 
tissue ; their posterior borders are tightly connected with the synovial 
and fibrous capsules of the joint, and these hold them in their places ; 
there is no direct or new-formed bond of union between them. 

Fbom Dibbct Yiolsncb. 
I. Bony union — common, 

m. 108. A. patella, fractured in three lines radiating from the centre 
to the circumference. The portions are completely and closely united 
by bone and with very little displacement, the lower portion alone 
being pushed somewhat forwards. Some new bone is deposited along 
the lines of fracture on the anterior surface of the patella ; the posterior 
surface is smooth, and presents no new bone ; the margin of one of the 
fractures has still the appearance of a fracture of recent occurrence. 

It is probable that the fructure was caused by a blow upon the 
patella. 

m. 52. — ^A patella, in which a vertical fracture occurred a short 
time before death. The tendinous covering of the anterior surface of 
the bone is entire. Union of thefraetwre hcu not yet commenced. The 
articular cartilage is in part absorbed, but this had, probably, occurred 
before the fracture. 

III. 105. — ^A patella, which has been fractured transversely near the 
attachment of the ligamentum patellsB. A part of the line of fracture 
still remains open ; but in another, and smaller part, the two portions 
are smoothly united by firm and healthy bone. 

II. Ligamentotu union — rare. 

m. 29. — Section of a patella which has been fractured into three 
pieces. The portions are united by a thick ligamentous substance and 
are all enlarged ; the upper fragment alone is as large and has the same 
form as an ordinary adult patella. 

III. 26. — ^A patella, with a small piece of bone, which had probably 
been broken off, and is now connected by ligament with its lateral 
border. 

FRACTURES OP THE BONES OP THE LEG. 

Fractures of the leg may be divided into — fractures of both bones, 
fractures of the tibia alone, and fractures of the fibula alone. Of 
these, fractures of both bones are by far the most common. 

Fractures of both Bones. 

Fracture of the tibia and fibula may be caused by direct or indi- 
rect violence. When the result of direct violence, the fracture 
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* may of course occur at any part; when the result of indirect, 
only at the weakest part. Both bones may be fractured in the 
same transverse line, but more commonly the fibula is fractured 
higher up the shaft than the tibia. 

The line of fracture may be transverse or oblique. In the former 
case but little displacement occurs ; in the latter the lower 
fragments are generally drawn backwards, upwards, and a little 
outwards, the line of fracture commonly extending downwards, 
forwards, and a little inwards. Fracture of the lower end of the 
tibia, combined with fracture of the fibula a few inches above the 
external malleolus, is a common variety of fracture of both bones. 

Fracture of both bones in the same transverse line. 

Sab-series G. 110.— A tibia and fibula, which were fractured some- 
what obliquely near the middle of their shafts. The several portions 
are firmly united, but with lateral displacement, both the lower frag- 
ments being placed on the outer side of the upper ones. 

Sub-series C. 97. — A tibia and fibula, fractured through the middle 
of their shafts. The fractures are firmly united, but with displace- 
ments of the fragments, so that in each bone there is a considerable 
angle directed inwards. 

Sub-series G. 91. — Section of a tibia and fibula, fractured through 
the middle of their shafts ; the fractures are consolidated. There is 
also lateral union of the two bones, and an abundant deposit of new 
bone above and below the seat of fracture. 

Sub-series G. 18. — Portions of a tibia and fibula, the shafts of which 
• were fractured obliquely about three inches above the ankle. The 
fractures have been firmly united, but with displacement, the lower 
portion of the tibia having been carried towards the fibula. 

Fracture of both bones, but in different situations. 

Sub-series G. 1. — A tibia and fibula. The tibia has been fractured in 
its middle, and the fibula near its upper end. Both fractures are 
firmly united, with displacement and overlapping of the fractured 
ends, so that the tibia at the seat of fracture forms an angle directed 
backwards, and the fibula an angle directed outwards. Both the bones 
are also atrophied, and very slender. 

Sub-series G. 3. — A tibia and fibula. The tibia has been fractured 
about one third from its lower end, and the fibula near its upper end. 
Both fragments are firmly and smoothly united, but with a slight 
lateral displacement, the lower fragments converging in the inter- 
osseous space. 

Fractwre esdending into arikle-jovnt. 

Sub-series G. 17. — Portions of a tibia, fibula, and the astragalus. 
Both the tibia and the fibula were fraetured about three inches above 
the malleolus, and the fracture of the tibia extends downwards into the 
ankle-joint. The fractures are all firmly united with little displace- 



FEACTUBBS OP THE BONES OF THE LEG. 119 

ment, bat with much thickening and indnration of the bones, and with 
osseous nnion of the tibia and fibula, and of both of them to the 
astragaliis. 

Sab-series C. 22. — ^Portions of a tibia and fibula. There is a com- 
miauted fracture of the tibia about two inches above the ankle, and 
two lines of fracture extend downwards into the ankle-joint. The 
fibula is fractured about four inches above the ankle. 

Sab-series G. 88. — ^Portions of a tibia and fibula. Fractures extend in 
several directions through the shaft and articular end of the tibia into 
the ankle-joint. The fibula also is fractured through the base of the 
malleolus. 

Fbactubes of ths Tibia. 

fVactore of the tibia alone may be caused bj direct violence ; 
or by indirect violence, such as a fall upon the foot, when the tibia, 
receiving the shock transmitted from the foot, gives way at its 
weakest part, in the same manner as the radius from a fall upon 
the band. The fracture is usually situate at the lower part 
of the bone, and is generally transverse and accompanied by 
but little displacement, the fragments being held in position by the 
fibula which plays the part of a splint. Fracture may also occur 
through the lower end and extend into the ankle-joint, in which 
case the lower fragment along with the foot may be displaced. 
Fracture of the upper end extending into the knee-joint also 
occurs. In the young separation of the lower epiphysis has been 
recorded. 

Middle of shaft. 

Sub-series 0. 109. — A tibia^ which was fractured very obliquely 
through the middle of its shaft. The fractured portions are firmly 
united, and so exactly that on the posterior aspect of the bone the line 
of fracture is not discernible. The shaft in the neighbourhood of the 
injury is thickened, and new bone is deposited on many parts of its 
surface. 

Sub-series G. 2. — ^A tibia, fibula, and a8ti*agaln8. The tibia has been 
fractured at the junction of the upper and middle thirds of its shaft. 
Its two portions, displaced laterally, have been firmly united. The fibula, 
in adaptation to the altered form of the tibia, to which also it is united 
by two bridges of new bone, is bent and flattened, as in rickets. 

Fracture extending into ankU'jovnJt, 

m. 44. — ^The lower extremities of a tibia and fibula. A recent 
fracture extends through the articular surface and cartilage of the 
tibia. The communication of this fracture with the ankle-joint is 
closed by a thin layer of inflammatory material, flrmly adhering to all 
tho parts of the articular cartilage through which the fracture extends. 

Suh series C. 66. — ^Bones of an ankle-joint, exhibiting a double 
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fracture of the intemftl malieolns, separatiiig it from tbe tibia and 
splitting it into two portions. 

Fractubes ov the Fibula. 

Fractures of the fibula may be caused by direct or indirect vio- 
lence. When due to direct violence the fracture necessarily occurs 
at the seat of injury ; when due to indirect violence, such as a 
twist of the foot outwards or inwards, the fracture occurs three or 
four inches above the external malleolus. When the fracture is the 
result of an outward twist (PoWs fracture) the foot is usually dis- 
located outwards, the external lateral ligament is intact, and the 
internal ligament is ruptured, or the internal malleolus is torn off, 
the ligament remaining intact. When it is the result of an inward 
twist of the foot, the external lateral ligament is intact, but an 
outward angle is formed at the seat of fracture, and the internal 
malleolus is fractured or the internal lateral ligament ruptured. 

Frcusture of the Shaft, 

Snb-series C. 75. — Section of a fibula, in which there has been a 
comminuted fracture about two inches above its lower end. A frag- 
ment of bone, which was separated, is firmly united to the external 
8ur£Etce of the upper and lower portions of the shaft. The fractured 
ends of the shaft are not yet united, but the fragment just mentioned, 
being united to both, holds them together. The fracture occurred five 
weeks before death. 

Fracture of lower end {Potfe fraetfwre). 

Sub-series C. 107, — ^The lower extremities of the tibia and fibula, 
with the foot, of an elderly woman, exhibiting the effects of an injury 
which occurred several years before death. The foot is dislocated out- 
wards, so that only the outer half of the articular surface of the tibia 
is in apposition with the astragalus. There has been a comminuted 
fracture, extending in various directions through the lower end of the 
fibula and the adjacent margin of the tibia. The separated portions of 
bone have been completely re-united. 

Snb-series 0. 69. — A foot, with parts of the tibia and fibula, 

exhibiting the effects of fracture and dislocation ten months before 

death. The foot is dislocated outwards, and the tibia is partially 

separated from the fibula ; the internal malleolus projects an inch on 

the inner side of the astragalus. The astragalus also is partially 

separated from the navicular bone. The fibula has been broken into 

several pieces just above the malleolus. These portions are firmly re- 

^wuted, and there is an accumulation of bone both before and behind 

the articulation between the tibia and fibula. 

^^© patient was a lunatic, forty years old. The dislocation was not 
reduced till a month after its occurrence, and the patient's restlessness 
prevented the tibia from being maintained in its proper place ; but he 
s-Uy regained complete use and power of the foot. 
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Sub-series C. 39. — Portions of a tibia and fibula. The point of the 
internal malleolus Has been separated by fracture. The fibula is broken 
two inches above its lower end. 

Fractubbs of thb Bonbs of thb Tabsits. 

Fractures of the tarsal bones are rare ; thej are for the most part 
the results of great violence ; thej g^nerallj occur either in the os 
calds or astragalus, the smaller tarsal bones being almost exempt 
from fracture. The posterior part of the os calcis may be broken 
off by muscular action, the bone yielding instead of the strong 
tendo Achillis. 

FrcLchtre of os ealeis. 

Sub-series C. 90. — ^The foot of a child, exhibiting a partial dislocation 
of the astragalus from the os calcis, together with a fracture of the 
superior and anterior margins of the latter bone, in consequence of the 
passage of a carriage- wheel over the foot. 

Sub-series G. 126. — ^A comminuted fracture of the os calcis. 

IIL 9. — ^An OS calcis, frttctured transversely through its posterior 
part. The plane of the fracture extends frt>m the posterior border of 
the upper articular surfeu^ to the middle of the posterior surface of the 
tuberosity. 

The patient fell from a height, but did not strike his heel. It apx>ear8 
certain that the fracture of the os calcis was produced by the action of 
the muscles of the leg. 

GUNSHOT INJURIES. 

Gunshot injuries of the bones are rare in civil practice. 
The following are the only specimens of these injuries in the 
Museum: 

m. 37. — Portion of a sternum, fractured upon its internal surface by 
a bullet, which has become firmly embedded in the surface of the bone 
and in new bone deposited so as to form a shallow pit beneath it. 

Sub-series C. 119. — ^A right innominate bone ; on the outer side of 
the iHum is a large circular aperture, and around it are many indenta- 
tions, in some of which the shot producing them are seen impacted in 
the osseous tissue. From a boy, who died sixteen* days after having 
been accidentally shot. A probe introduced along the track of the 
shot detected bone denuded of periosteum ; it being suspected that pus 
had formed on the pelvic aspect of the iHum, the surface of that bone 
was exposed, and the opening, conspicuous in the preparation, was 
made with the trephine. 

Sub-series 0. 123. — Fart of a femur, from the body of a Russian whose 
limb was carried off by a round shot at the battle of Ghemaya. 

Sub-series G. 132. — A skull. Through the squamous portion of the 
right temporal bone, at its junction vrith the parietal, a bullet has passed. 



CHAPTER in. 
DISEASES OF JOINTS. 

SYNOVITIS. 

Stkoyitis is the name giyen to inflammation of the joints beg^- 
niog in the synovial membrane. It maj be acute or chronic. 

AcTTTK Synovitis. 

Acute synovitis is generally the result of exposure to cold and 
damp, or of an injury, such as a sprain or blow ; it may also arise 
from constitutional causes, such as rheumatism, gout, gonorrhoea, 
or pysBmia. 

In the early stages the synovial membrane is red and injected, 
and the synovial fluid slightly increased in quantity. Later, the 
membrane loses its shiny appearance and becomes infiltrated and 
slightly thickened, and the fluid turbid from admixture with inflam- 
matory products. In the majority of cases the inflammation, after 
having reached this point, subsides, the effused fluid is absorbed, 
and the synovial membrane assumes its normal appearance. If, 
however, resolution does not occur, the inflammation either passes 
into the chronic form, or runs on to destruction of the joint. 
Under the latter circumstances the synovial membrane becomes 
more intensely injected, swollen, and infiltrated, and pus is formed 
in its tissues and in the cavity of the joint. The inflammation 
spreads to the cartilages, which are rapidly destroyed, and the bone 
beneath becomes superficially ulcerated. The capsular and other 
ligaments are softened and stretched, allowing the articular sur- 
faces to be more or less separated by the action of the muscles. 
The surrounding soft tissues are infiltrated with the inflammatory 
material, which, breaking down in places into pus, gives rise to 
periarticular abscesses. 

Should the patient survive this total disorganization of the 
joint, the pus and other inflammatory products make their escape 
externally, the contiguous ulcerated surfaces of the bones become 
covered with granulations, which subsequently unite, and after 
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passing through a stage of fibrous tissue, undergo ossification, 
leaving the patient with a stiff joint (bony anchylosis) . The muscles, 
which normally act upon the articulation, undergo partial atrophy 
and fatty degeneration from want of use. 

In pyaemia, and in some forms of synovitis in children, the inflam- 
mation runs an extremely rapid course, and the joint may be found 
distended with pus in a few hours. 

The successive changes in the synovial membrane, cartilages, 
bones, and structures surrounding the joint, should next be studied 
in detail by the aid of the following specimens. 

Changes in the synovial membrane. 

a. Increased vascularity and slight swelling of the synovial 
membrane. Effusion of serum into the cavity of the joint. 

No specitaen. 

h. Intense vascularity and great swelling of the synovial mem- 
brane from inflammatory infiltration. Formation of pus in the 
cavity of the joint. 

I. 123. — A knee-joint. The synovial membrane is very vascnlar and 
is covered upon its internal surface by inflammatory products. The 
inflammation was the result of necrosis of a portion of cancellous tissue 
in the head of the tibia. 

Changes in the cartiUiges. 

a. Invasion of the cartilage by the blood-vessels of the synovial 
membrane and of the underlying bone. Opaque white appear- 
ance and loss of translucency and smoothness of the cartilages. 

n. 45. — A knee-joint. The synovial membrane is thickened and 
increased in vascularity! The encroachment of the vessels of the 
synovial membrane upon the cartilages is well seen. Upon the patella, 
as well as upon the outer condyle of the femur and head of the tibia, 
the free surface of the articular cartilage is extensively destroyed. The 
patient was a boy aged fifteen. The disease had been only of two 
months' duration. 

b. Destruction of portions of cartilage ; the margins of the 
remaining portions either abrupt and smooth, as if cut by a 
chisel, or thinly prolonged over the surface of the bone. 

n. 2. — An astragalus, from the superior articular surface of which, 
nearly all the ai'ticular cartilage has been removed;' a small portion 
remains closely adherent to the bone, and very thin. The exposed 
surface of bone is healthy, except at one small portion, which is super- 
ficially ulcerated. 

II. 9. — A patella, from which nearly all the articular cartilage has 
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been remored hj nloeratioiL The nlceration appears to have ex- 
tended from the free surface towards the bone ; the margins of the 
remaining peripheral part of the cartilage are either abrupt and 
smooth, as if cut with a curved chisel, or, in parts, thinly prolonged 
over the surface of the bone. All the cartilage that remains has 
retained its natural firm connection with the bone. The part of the 
surface of the patella which is exposed by the ulceration of the cartilage 
is itself superficially ulcerated. 

n. 32. — The articular portions of a femur and patella, exhibiting 
partial destruction of the articular cartilages and loosening of their 
connection with the bones. The cartilage upon the patella has been 
destroyed in its centre, and it was readily separable from the bone, 
except at its border where it still maintains its natural firmness of 
connection. Upon the posterior part of the condyles of the femur, the 
whole thickness of the cartilage is destroyed : the exposed surface of 
the bone is rough and very vascular. 

On microscopical examination the ^.bove-mentioned changes in 
the cartilages, which were formerly spoken of as ulceration, are seen 
to consist in the growing into the cartilage of capillary blood- 
vessels from the synovial membrane and bone ; in the enlargement 
of the cartilage-capsules ; in the multiplication and escape of their 
cellular contents ; and in the softening and liquefaction of the 
matrix. 

Changes in the hones. 

a. Superficial ulceration of the surfaces exposed by the destruc- 
tion of the cartilages. 

n. 4. — An ankle-joint, from which nearly all the articular cartilages 
have been removed ; the small portions which remain are thinned, and 
their connection with the bones is loosened. The bones are super- 
ficially ulcerated and very vascular. The posterior surface, by which 
the asti*agalus articulated with the os calcis, is similarly diseased. 

II. 14. — ^A hip-joint. The cartilages have been completely separated 
from the head of the femur and firom the acetabulum, and some shreds 
and remnants of it are loose in the cavity of the joint. The exposed 
bones are superficially but smoothly ulcerated. 

The patient was a sailor, forty years old. Inflammation of the joint 
was the result of a fall upon the hip. 

The changes which occur in ulceration of the articular surj&u^es 
of bone will be found described in detail under " Simple Caries," 
page 13, 

6. Partial or complete dislocation of the articular surfoces from 
muscular contraction. Softening and elongation of the ligaments. 

n« 55. — ^A knee-joint, in which the tibia has been dislocated back- 
wards and outwards. The external and internal latorml ligaments 
retain their normal attachments, but are much elongated. 
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c, Fonnation of granulations on the contignoas surfaces of the 
affected bones; union of the two layers of granulations; trans- 
formation of the united layers into fibrous tissue and bone (bony 
anchylosis). 

IL 99.— Section of a knee-joint, the articular snrfaces of which are 
united by fibrous tissue and bone. The patella is united to the inferior 
part of the outer condyle of the femur, and their respective cancellous 
tissues have coalesced. The tibia and fibula are drawn backwards 
under the femur. The external lateral ligament is changed in its 
direction and is elongated. 

The other section of the joint is preserved in the next Sub-series, B. 
41. 

d. Formation of new bone in the form of stalactitic spicula 
under the periosteum around the ulcerated articular surfaces. 

n. 30. — ^Bones of an elbow-joint, exhibiting the effects of inflamma- 
tion, which probably commenced in the joint. The texture of the bones 
has become porous and spongy, their articular surfaces are ulcerated, 
and upon the external surface of each bone there is an irregular deposit 
of new bone in ridges and sharp processes. 

Compare these stalactitic formations with the nodular osteophytes of 
chronic rheumatic arthritis. 

Changes in the porta around the joint, 

a. Thickening, softening, and ulceration of the capsular and 
other ligaments ; formation of abscesses around the joint. 

n. 19. — ^A hip-joint, in which the articular cartilage covering the 
acetabulum and head of the bone is completely destroyed. The exposed 
surfaces of bone are ulcerated, and the acetabulum is thereby enlarged. 
The ligamentnm teres is also in great part destroyed; but shreds of it 
remain, and retain the connection of the bones. The capsule is 
thickened, and its inner surfiuse is thinly lined by inflammatory pro- 
ducts. 

Acute inflammation of the synovial membrane may also follow 
wounds of the joint (III. 126), the bursting of an abscess into a 
joint (II. 58), the spread of suppuration from the neighbouring 
parts (n. 45), necrosis of the cancellous tissue (I. 123), acute 
necrosis (II. 216), osteo-myelitis, or ostitis. In all of these cases, 
however, the inflammation usually affects at the same time the 
capsule and other parts entering into the formation of the joint, and 
is by some authors spoken of as acute arthritis. As the changes, 
however, which occur in the various structtires are similar to those 
above described, except that they do not follow one another in the 
same order, a separate description of so-called acute arthritis has 
not been thought necessary. 
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Chronic Synovitis. 

Chronic inflammatioii of the sjnoyial membrane may be the 
sequel of acute sjnoyitis, or it may be traced to a sprain or other 
slight injury, or to rheumatism, exposure to damp, and such 
agencies. Chronic synovitis occurring in so-called strumous sub- 
jects will be described under strumous disease of the joints. 

On opening the joint the synovial membrane is seen slightly 
thickened, and the synovial fluid increased in quantity but the carti- 
lages are but little if at all affected. The inflammation may termi- 
nate in resolution or in an acute attack. 

The well-known condition of the joints, formerly called hydrops- 
articuU, in which the synovial membrane is greatly distended by 
clear serous fluid, but is little if at all altered in structure, is 
thought by some to be of the nature of chronic synovitis. Many 
assert, however, that it is of non-inflammatory origin, and merely a 
passive effusion into the joint depending upon the loss of balance 
between the absorbing and secreting action of the synovial mem- 
brane. The affection, which is unattended by pain or other incon- 
venience except the weakness it occasions in the joints, may last for 
years. There are no specimens in the Museum. 

STRUMOUS DISEASE. 

Strumous disease, also called tumor albus, white swelling, fungous 
inflammation, &c., is characterised by a gradual and uniform 
enlargement of the joint, unaccompanied by redness or much 
increase of synovial secretion. The term strumous, although open 
to the objections that the disease occurs in other than strumous 
subjects, and that the term itself is vague and not easy of definition, 
has been here retained as that by which the disease in question is 
perhaps best known. 

The affection generally begins either as a low form of chronic 
inflammation of the synovial membrane, or as strumous caries of 
the articular ends of the bones. Occasionally it appears to begin 
in the ligaments. 

By Cornil and Eanvier it is believed to depend upon a fatty 
degeneration of the cellular elements of the cartilage. 

Beginning in the Synovial Membrane — Stsxjmous Synovitis. 

The synovial membrane, which at first appears red and swollen, 
gradually becomes thickened and cedematous, and ultimately pulpy, 
gelatinous, fatty-looking, and indistinguishable from the capsule 
and surrounding parts. The synovial fluid is but little increased 
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in quantity, and is generally muco-pumlent. The synovial tufts, 
at first soft and floccalent, gradually assume the form of gra- 
nulations, and " grow over the cartilage from the sides till they 
cover it completely, lying upon it like a veil." Prolongations from 
this veil of granulations, compared to roots of ivy penetrating a 
wall, insinuate themselves into and spread in all directions through 
the cartilage, which they ultimately destroy, and then in like 
manner invade the bone, setting up strumous caries. (Billroth.) 

It has been recently affirmed, that the inflammation of the 
synovial membrane is preceded by the formation of miliary tubercles 
in the membrane itself. 

Fungous granulations invade the tissues around the joint, and, 
softening down in places into pus, give rise to abscesses, which may 
open both externally and into the cavity of the joint. The ligaments 
become softened and destroyed, allowing the articular surfaces to be 
dislocated by the contraction of the muscles. The muscles and bones, 
partly from want of use, and partly from the debilitating nature of 
the disease, undergo atrophy and fatty degeneration. 

Should the patient survive this total disorganization of the joint, 
the abscesses and sinuses heal, granulations form upon the 
ulcerated articular surfaces of the bones, the two layers of gra- 
nulations unite, and osseous or fibrous anchylosis ensues, leaving the 
patient with a stifE joint. 

The above-mentioned changes in the synovial membrane, carti- 
lages, bones, and surrounding parts, should next be studied in detail 
by the aid of the following specimens : 

Changes in the synovial membrane. 

a. Swelling and redness of the synovial membrane ; the synovial 
tufts pufEed up, elongated, soft, and succulent ; the synovial fiuid 
slightly increased in quantity, cloudy, and muco - purulent. 
(BiUroth.) 

No specimen. 

h, ' Thickened, softened, and oedematous condition of the synovial 
membrane from inflammatory infiltration ; villous-like appearance 
of its internal surface ; and encroachment of the synovial tufts in 
the form of granulations upon the cartilages. 

n. 3. — ^A knee-joint. The synovial membrane, which is thickened, 
has been injected to show its great increase of vascularity. It appears 
villous and flocculent on its internal surface, and has grown over and 
into the articular cartilages at their margins, from which it can be 
raised by needles, showing that these stmctores are superficially 
eroded. 



128 DISEASES 0¥ JOIMTS. 

e. Blending of the sjnoyial membrane with the capsnle and 
surrounding ports. (Edematous, fattj, gelatinous, and pulpy con- 
dition of the synoTial membrane, and still further encroachment of 
the synovial tufts in the form of red pulpy masses of granulations 
upon the cartilages. 

II. 24. — A knee-joint. The capsule has been extensively opened, and 
raised for exposing the cavity of the joint. 

The internal surface of the synovial membrane is granulated. The 
membrane has everywhere become very thick, and especially so at the 
upper and front part of the joint, where its thickness is not less than 
two inches. The part of the membrane opposed to the articular carti- 
lage of the femur was adherent to it. The whole of the soft parts 
exterior to the joint have been carefully removed. 

n. 41. — ^Portion of a synovial membrane, «?ith the patella, from the 
knee-joint, seen in IL 40. The synovial membrane is considerably 
thickened, its internal surface is granulated, and portions of it, in 
pulpy irregular masses, overlay, so as to nearly conceal the cartila- 
ginous surface of the patella. 

Changes in the cartilages. 

a. Loss of translucency ; erosion and perforation of the cartilages 
by fungous granulations from the synovial tufts. 

II. 3. — A knee-joint. The cartilages are superficially eroded by the 
overgrowing synovial tufts. See also IL 41. 

h. Complete destruction of the cartilages by the fungating 
granulations. 

II. 5. — ^An ankle-joint. The cartilages are completely destroyed, 
and the bones are covered by fungating granulations. 

The minute changes which occur in the destruction of the carti- 
lage (formerly called ulceration) consist in the proliferation of the 
cartilage*cells in consequence of the increased nourishment which 
they receive from the vascular ingrowing synovial tufts ; in the 
blending of the proliferating cartilage-cells with those of the 
synovial ingrowths, and the consequent softening and Hque&kction 
of the matrix by the combined proliferating mass. 

It will be thus seen that the destruction of the cartilage, as 
pointed out by Billroth, takes place in the same way as the 
destruction of bone, with the difference, however, that the carti- 
lage-cells themselves take an active part in the destruction of the 
intercellular substance, while the bone-cells remain inactive, the 
absorption being effected solely by the exuberance of the cells 
(inflammatory material), in the Haversian canals. 

In some instances the bones become inflamed before the cartilages 
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bave been perforated by tbe fungating gp*owtb from tbe synoTial 
membrane. In such instances a similar fungating mass of granula- 
tions springs from the bone, and invades the deeper layers of 
the cartilage, so that the cartilages become loosened from the bone 
and lie partly movable between the upper and lower layer of granu- 
lations. (Billroth.) 

IL 31. — ^Bones of a knee-joint, exhibiting the effects of inflammation. 
Parts of the free surface of the cartilage upon each bone have been 
destroyed. There has also been a more extensive erosion of the deep 
or attached surface of the cartilage, so that its connection with the 
bone was loosened, and it was readily separable from it. Where the 
absorption of the deep surface of the cartilage has taken place granu- 
lations have arisen from the bone. 

Changes in the hones. 

a. Invasion of the bone by the proliferating granulations derived 
from the inflamed synovial tufts; inflammation and subsequent 
ulceration of the bones (strumous caries). 

H. 5. — ^Bones of an ankle-joint. They are covered by fungating 
synovial tufts, and are in places ulcerated. 

The minute changes in the bone are essentially the same as those 
which occur in acute synovitis running on to destruction of the joint, 
viz. rarifying ostitis and caries. The ostitis and subsequent ulcera- 
tion following strumous synovitis, however, appear generally to be 
induced by the proliferating synovial granulations which invade the 
bone ; there is also greater destruction of the affected bone, and 
less tendency to anchylosis and the formation of new bone around. 
The destruction, however, though more extensive than after acute 
synovitis, is less extensive than when the inflammation begins in 
the bones themselves. 

&. Dislocation of the ulcerated articular surfaces of the affected 
bones. 

n. 17. — A hip-joint, from an adult, exhibiting the effects of inflam- 
mation. The head of the femur is dislocated from the acetabulum, and 
is drawn upwards and backwards upon the dorsum of the ilium, where 
it rests surrounded by a capsule formed, probably, in part by the 
diseased old capsule, and in part by the surrounding tissue thickened 
and consolidated. 

c. Anchylosis of the bones entering into the formation of the 
affected joint. 

Sub-series B. 26. — The bones of a knee-joint, light, spongy, and 
partially ulcerated. What remains of the patella is united by bone to 
the femur, and the condyles of the femur are similarly anchylosed to 
the head of the tibia. See also Sub-series B. 4. 

9 
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Suoh a favorable termination as anchylosis is mucli less common 
after strumous disease than after destructive inflammation of the 
joint consequent upon acute synovitis. 

d. Atrophy and fatty degeneration of the affected bones from 
prolonged rest and faulty nutrition. 

I. 56. — Section of the bones of a diseased elbow-joint, from a boy in 
whom the disease had lasted three years. Their whole texture is very 
light and brittle. 

Sub-series B. 45. — Pelvis and femora, from a young man. The 
head of the femur and the acetabulum on the left side exhibit changes 
consequent on long-continued disease of the hip-joint. The left os 
iimominatum and femur, atrophied, probably in consequence of their 
disuse, are considerably thinner and smaller in aU their dimensions than 
the bones of the opposite side, and the left side of the pelvis is con- 
tracted by the nearly vertical position of the iHum. 

STBtTMOus Disease beginitiho in the Bones — Abticitlab 

Gabies. 

When the disease has its origin in the bones it begins as a 
chronic inflammation (strumous caries) of their articular ends. The 
fungous granulations (inflammatory material) filling the carious 
bone gradually make their way into the joint, loosening, eroding, 
or perforating the cartilages, and setting up inflammation in the 
synovial membrane. After the synovial membrane has become 
involved rapid disorganization of the joint ensues, accompanied by 
similar phenomena to those already described. The destruction of 
the bones, however, is more extensive, and the disorganization of 
the joint consequently more complete. 

Changes in the hones. 

The changes which occur in the bones previously to the joint 
becoming involved will be found described in detail under Caries, 
p. 17, and Struma in Bone, p. 41. The following specimens may 
also be studied as further illustrations of these changes. 

n. 35. — ^Portion of a femur, from a young subject. Disease com- 
mencing in the hip-joint, has in its progress occasioned a separation of 
the head of the femur in the line in which, as an epiphysis, it was 
connected with the neck. There is also ulceration of a part of the 
surface of the head and neck of the bone. . 

n. 48. — ^Bones of the hip-joint, from a boy eighteen years old. Part 
of the head and neck of the femur has been removed by ulceration. 
There has been also ulceration of the wall of the acetabulum, widening 
its cavity, and at one point penetrating into the pelvis. New bone has 
been formed in the bottom of the acetabulum, and was intimately united 
with the rough ulcei'ated surface of the femur. 
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n. 49. — ^A hip-joint, from a boj ten years old. The head of the 
femur has been dislocated from the aoetabolnm to the dorsum of the 
ilinm. Ulceration of the capsule had taken place, and the head of the 
bone was contained in a cavity formed by the remains of the capsule 
and by the surrounding muscles. Within this cayity, as well as in the 
acetabulum, was a mixture of a large quantity of pus and tuberculous 
matter. The section of the head of the femur shows tuberculous 
matter deposited in its cancellous texture. There is also a collection of 
tuberculous matter in the walls of the acetabulum communicating with 
its cavity and with the cavity of the pelvis. An abscess had formed 
between the periosteum and the shaft of the bone just below the tro- 
chanter. The ischiatic nerve is seen upon the tuberosity of the ischium, 
near the dislocated head of the bone. 

U. 16. — Portion of a child's femur, of which the gpreater part of the 
head has been destroyed by ulceration. A portion of the head remains, 
but it is completely detached and is ulcerated on every surface. 

n. 13. — ^A wrist-joint. The lower ends of a radius and ulna, with 
the bones of the carpus and metacarpus, exhibiting extensive disease 
in or about the carpus, with necrosis of the lower end of the radius. A 
considerable portion of the end of the radius, already deeply ulcerated, 
died and was in process of exfoliation. The cartilage between the ulna 
and the bones of the carpus is completely destroyed. The ulna and the 
bones of the carpus have their cartilaginous surfaces destroyed by 
ulceration, and anchylosis has taken place, between them, both by 
adhesion of their surface and by thickening and consolidation of the 
surrounding parts. 

n. 18. — A hip-joint, from a child, in which, by a further progress of 
the inflammation shown in the preceding specimens, both the aceta- 
bulum and the whole of the head and neck of the femur have been 
destroyed by ulceration. 

Changes in the cartilages. 

Invasion of the cartilages by the fungous granulations (inflam- 
matory material) springing from the surface of the inflamed and 
ulcerating bone. 

n. 37. — Section of a femur, exhibiting the effects of inflammation of 
the cancellous texture and articular surface of one of its condyles. The 
increased vascularity of the bone is evinced by the degree in which its 
vessels have received injection. The connection of the articular carti- 
lage with the bone was loosened, so that it was readily separated. 

n. 6. — Sections of the condyles of a femur. The articular cartilage 
is thinned, and its connection with the bone is so loosened that its 
separation was readily effected. Portions of the cartilage have been 
detached and turned downwards, to show that parts of the surface 
which was connected with the bone are unnaturally rough. The 
exposed surface of bone is very superficially ulcerated and thinly 
covered by granulations. 
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n 19. — ^A hip-joint. The articular cartilages are completely de- 
stroyed. 

Sacbo-Iliac Disbasb. 

Sacro-iliac disease is rare ; it appears to be of the nature of 
strumous inflammation. It has been attributed to injury 
received during parturition, but its origin is generally obscure. 
Three specimens follow. 

Sub-series B. 54. — Portions of an os innominatum and a sacrum, 
exhibiting the effects of inflammation in the sacro-iliac symphysis and 
the posterior part of the ilium. The surface of the diseased bone is 
ulcerated, and around it are irregular deposits of new bone. A large 
circular hole is seen in the ilium, the result of necrosis of a portion of its 
texture. 

Sub-series B. 55. — An os innomination and a sacrum united by a 
bridge of bone, an inch wide, extending across the front of the right 
sacro-iliac symphysis. The symphysis itself appears to have been 
healthy. 

Sab-series B. 56. — ^A similar specimen, but the bridge of bone is 
much wider, extending from the upper edge of the sacrum to the 
margin of the superior aperture of the pelvis. 



CHRONIC RHEUMATIC ARTHRITIS. 

Chronic rheumatic arthritis, also called dry chronic rheumatic 
arthritis, malum coxsd senilis, arthritis deformans, &c., is charac- 
terised by the fibroid changes which occur in the cartilages ; by the 
smooth, polished, porcellaneous appearance of the articular surfaces 
of the bones ; by the pedunculated processes which project from the 
inner surface of the synovial membrane ; by the formation of 
flat nodular osteophytes around the affected joint; and by the 
absence of suppuration. It commonly occurs in old age, and may 
attack any of the joints, but is most frequent in the hip and 
shoulder. 

There is some doubt as to which tissue of the joint is primarily 
affected, as opportunities for examining the disease in an early stage 
seldom occur. By some it is believed to begin as a chronic inflam- 
mation of the synovial membrane ; by others as a fibroid degenera- 
tion of the cartilages ; by others, again, as an inflammation in the 
ligaments. In whichever way it begins the synovial membrane, 
which at first is said to be pretematurally dry, becomes slightly 
thickened and vascular, and moderately distended with thin, cloudy, 
synovial fluid ; whilst its fringes become hypertrophied and assume 
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the form of pedunculated processes, often containing little masses of 
cartilage or bone, very characteristic of the disease. The cartilages 
undergo fibroid degeneration and are graduallj destroyed. The 
articular surfaces of the bones become excessively smooth, hard, 
polished, and porcellaneous, from the friction of the articular sur- 
faces upon each other in the movement of the joint ; characteristic 
flattened, nodular osteophytes form around the articular surfaces 
of the bones and in the soft structures in connection with the 
joint, rendering the articulation in severe cases completely use- 
less. These changes may be studied in detail by aid of prepara- 
tions. 

Changes in the eaftUages. 

Nodular and cracked, and subsequently rough and fibrous appear- 
ance of the cartilages. 

n. 51. — A patella, exhibiting fibroid degeneration of the articular 
cartilage. The disease affects only half the cartilage. At the borders of 
the diseased part there are cracks extending in various directions 
through the whole thickness of the cartilage, and some of its substance 
between the cracks is converted into close-set tufbs of fine filaments, 
which float out from the surface of the bone, and are about twice as 
long as the healthy cartilage is thick. In the centre of the diseased 
spot, where the morbid change has made most progress, the cartilage 
has been wholly removed, and the exposed surface of the patella is hard 
and nodulated. 

n. 52. — ^The bones of two hip-joints from the same person. In each 
joint are exhibited the same morbid changes. Nothing remains of 
either ligamentum teres except a few shreds of fibrous tissue attached 
to the head of each femur. Close by the insertion of this ligament a 
similar small portion of each of the articular cartilages has been 
removed, and on the anterior surface of the neck of each femur there is 
an irregular aperture in its synovial and fibrous covering, beneath which 
the surface of the bone is hard and nodulated. 

II. 53. — The bones and ligaments of a knee-joint. The anterior 
crucial ligament is wanting, and small portions of the articular carti- 
lages of the femur and tibia have been destroyed after fibrous degenera- 
tion. The opposite joint was similarly and symmetrically diseased. 

The destruction of the ligaments in an apparently early stage of the 
disease, as seen in the two preceding specimens, has led some to believe 
that the disease begins in these structures. 

The above changes, commonly called fibroid degeneration of 
cartilage, are due to the splitting up of the matrix into fibres ; the 
multiplication, enlargement, and fatty degeneration of the cartilage- 
cells ; and the gradual rubbing away of the fibrilated cartilage by 
the friction of the articular surfaces of the joint upon each other. 
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It will be thus seen that this fibroid destruction differs very mate- 
rially from the so-called ulceration of the cartilage accompanying 
inflammatory joint affections, where the matrix, instead of becoming 
fibrous, undergoes liquefaction and softening. 

Chcmges in the hones. 

Exposure of the bones by the complete removal of their articular 
cartilages ; indurated, polished, and porcellaneous condition of their 
articular' surfaces ; distortion of their articular ends ; and forma- 
tion of fiat nodular masses of new bone (osteophytes) around. 

Sub-series B. 12. — Sections of the bones of a hip-joint, in which there 
has been absorption of the upper part of the head of the femur. The 
surface of the part thus absorbed, as well as that of the acetabulum 
with which it was in contact, and on which it probably moved freely, 
are polished, ivory-like, and worm-eaten in appearance. 

Sub-series B. 17. — Fart of a femur, exhibiting absorption, hardening, 
and polishing of the upper and anterior part, with osseous deposit 
around the margin of its head. 

The cause of this ivory-like or porcellaneous appearance of the 
bone is somewhat doubtful. Some think it due merely to friction 
and mechanical pressure; others believe that, over and above 
this, new bone is formed in the deeper layers of the articular ends, 
while the superficial is being polished and ground down. The 
numerous perforations usually seen on the polished surfaces are 
somewhat difficult of explanation ; they are most probably enlarged 
blood spaces. The flattened nodular osteophytes, which constantly 
form around the articular surfaces, present a marked contrast to the 
stalactitic formations so common after inflammatory joint affec- 
tions. The various changes in the sockets and heads of the bones 
may be studied under the heading of chronic rheumatic arthritis of 
special joints. 

Ohcmges in the synovial membrane. 

Thickening and increased vascularity of the synovial membrane ; 
formation of numerous pendulous growths, containing little masses 
of cartilage, bone, or fat, upon its internal surface ; slight increase 
of synovial fluid ; turbidity of the fluid from admixture with 
particles of disintegrating cartilage. 

II. 20. — A hip-joint. All the articular cartilage is removed, and the 
surfaces of the bones are smooth, hard, and polished. The synovial 
membrane is thickened, and upon its internal surface around the neck 
of the femur there are several groups of slender pendulous growths. 

II. 22. — ^A shoulder-joint, in which there has been degeneration and 
removal of the articular cartilage, with hardening of the adjacent bone 
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The synoyial membrane is generally thickened, and there are numerooB 
gronps of small pendnlous processes of cartilage, and two larger masses 
of hsu-d, nodulated bone attached to its internal sorfiice. 

n. 28. — ^A knee-joint, exhibiting numeroos growths on its internal 
snr&ce. The growths are of yarions sizes, nodulated, grouped, and 
attached, for the most part, by narrow pedicles. They are most abun- 
dant about the marg^ins of the articular surfaces of the bones, that is, 
in the synovial fringes ; some of them are cartilaginous, others osseous ; 
and there are some of them which consist of f&t. The heads of the 
bones are enlarged, their articular cartilages are remoyed, and their 
exposed surfaces are hard and polished. There were four ounces of 
fluid, like train oil, in the cayity of the joint. The disease had existed 
for more than two years. 

These pendulous growths ore the hypertrophied synovial tufts ; 
the masses of cartilage are produced by the over-development of 
the cartilage-ceUs which the tufts normally contain. The little 
masses of cartila^ sometimes become detached by the absorption 
or breaking of their peduncles, and are then found loose in the 
joint. 

Changes in the tisBues around the joint. 

Formation of nodular flattened osteophytes in the ligaments, 
periosteum, tendons, and even in the muscles around the joint. 

Sub- series B. 58. — The bones forming a knee-joint. Their surfaces 
are irregular and rough, from an abundant formation of compact new 
bone. Other portions of bone were scattered amidst the thickened 
tissues which surrounded the articulation, and which had amalga- 
mated into a coarse fibrous structure. 

The changes had been preceded by chronic rheumatic arthritis. 

Chbokic Eheumatic Abthbitis in Diffebbnt Joints. 

The characteristic appearances of chronic rheumatic arthritis, 
dependent upon the movement peculiar to the respective joints, 
should next be studied. 

The hip-joint. 

The characteristic appearances in the hip-joint consist in — 

Flattening and widening of the head of the femur with absorp- 
tion of its neck ; deepening or widening of the acetabulum ; de- 
struction of ligamentum teres. 

The absorption of the neck of the femur has been mistaken for 
bony union following intra-capsular fracture. 

It may generally be distinguished from fracture by the porcel- 



136 DISEASES OP JOINTS. 

laneous appearance of the articular surface of the head, the 
ahundant nodular osteophytes around, and by the absence of any 
marked line of union, such as is commonly present after fracture. 

The shortening of the limb which is so often found in aged 
people after falls, and which has been ascribed to intra-capsular 
fracture, is more probably due in many cases to the absorption of 
the neck of the bone, the result of chronic rheumatic arthritis which 
has escaped notice previous to the accident. 

Sub-series B. 20. — Portion of a femur, in which the articular part of the 
head has been absorbed, flattened, and increased in width. Part of the 
surface absorbed is hard, polished, and perforated ; new bone is formed 
on other parts. 

Sub-series B. 9. — The bones of a hip-joint, exhibiting absorption 
of the acetabulum and of the head and neck of the femur. Osseous 
deposit has taken place around the neck of the femur, and in thick 
nodules upon the posterior and inferior margins of the acetabulum* 
The remains of the head of the femur were adapted to the surface of 
new bone formed on the acetabulum ; and the summit of a very large 
mass of new bone growing up from the upper part of the neck rested 
on the surface of the new bone formed behind the posterior margin of 
the acetabulum. See also Sub-series B. 7. 

Sub-series B. 11. — Sections of the bones of a hip-joint, in which 
portions of the articular surfaces of the acetabulum and of the head of 
the femur have beoome finely polished and of an ivory-like texture. 
The polished i>ortions are deeply penetrated by numerous minute 
in*egular canals ; and there is abundant formation of new bone round 
the margin of the head and on the neck of the femur, as well as about 
the brim of the acetabulum. 

Sub-series B. 12. — ^A similar specimen. 

Sub-series B. 16. — Sections of the bones of a hip-joint, in which 
the depth of the acetabulum is increased by the deposit of osseous matter 
around its margin. Its articular surface, and that of the head of the 
femur, have been absorbed, and the surfaces exposed are hard, perforated, 
and in a few parts polished. A formation of new bone round the margin 
of the head of the femur corresponds with that on the margin of the 
acetabulum. 

Compare these specimens with those of ulceration, following acute 
synovitis and chronic inflammation. Sub-series B. 18, 33^ &c. 

The shoulder 'joiTd. 

The characteristic appearances in the shoulder are — 
Flattening and enlargement of the articular surface of the head 
of the humerus ; enlargement and deepening of the glenoid cavity ; 
destruction or displacement of the biceps tendon. 

Chronic rheumatic disease of the shoulder- joint has been mis- 
taken for old dislocation of the shoulder ; it may generally be dis- 
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tinguislied from the latter by the osteophytes around, and by the 
polished appearance of the articular surface. 

Sub-series B. 32. — ^The bones of both the shoulder-joints of an adult. 
In each joint there has been ulceration, or such absorption as occurs 
in chronic rheumatism, of the articular surfaces of the head of the 
humerus and glenoid cavity. The heads of the humeri are flattened 
and enlarged by growths of bone around their borders ; and the glenoid 
cavities, enlarged in a corresponding degree and deepened, extend 
backwards and inwards to the bases of the spines of the scapulee. The 
articular surfaces thus enlarged are mutually adapted, and are hard- 
ened, perforated, and in some parts polished and ivory-like. The 
changes of structure are symmetrical, except in that the articular 
surfaces of the right shoulder-joint are more extensively polished than 
those of the left. 

Sub-series B. 44. — A humerus and a scapula. There is a deposit of 
bone upon the end of the acromion, presenting an excavation on its 
under surface. The great tuberosity of the humerus presents a convex 
surface, which appears to have been adapted to, and to have moved in, 
the concavity on the under part of the acromion. 

It is probable that these changes followed the destruction of the 
tendon of the biceps muscle, either by disease or by accidental rup- 
ture. 

Sub-series B. 52. — A scapula and theupper partof ahumerus diseased 
in the same manner as B. 44. The borders of the acromion are thick- 
ened and beset by nodules of new bone. A small portion of its inferior 
surface, indurated and polished, was adapted to a similar surface on 
the upper part of the head and the great tubercle of the humerus. 
Around the head of the humerus and on its tuberosities there are 
deposits of bone similar to those on the borders of the acromion. 

The hnee-joiid. 

The characteristic appearances in the knee-joint are — 
Inclination of the femur and tibia inwards ; displacement of the 
patella outwards, so that it rests upon the outer condyle of the 
femur ; vertical grooving of the patella and corresponding surface 
of the condyle of the femur ; destruction of the crucial ligaments. 

Sub-series B. 47. — Bones of two knee-joints. There has been a 
deposit of new bone around the articular suif aces of both the femur 
and the patella. The patellsB, displaced outwards, have been adapted 
to the outer condyles; and their articular cartilages having been 
completely removed, the opposite surfisuses of the bone have been ab- 
sorbed in regular and mutually adapted grooves, and are hardened, 
polished, and ivory-like. [See also IE. 53.] 
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The dbaw-joint. 

The characteristic appearance in the elbow-joint are well seen in 
the following specimen. 

Snb-series B. 53. — A hnmeras, radius, and nhia. In consequence of 
chronic disease of the elbow-joint, the forearm appears to have been for 
a long time nearly fixed in a position of extreme flexion, with the hand 
in extreme, pronation. The articular snr&ce of the humerus is much 
deformed; the internal condyle is reduced in size and pointed; the 
trochlear cavity is nearly obliterated ; the greater part of the articular 
cartilage was removed ; the external condyle has a part of its surface 
hardened and polished ; and nodules of new bone have been deposited 
around the borders of the articular surface. 

The outer division of the greater sigmoid cavity of the ulna is hard, 
polished, and superficially grooved ; the inner division is soft and rough, 
as if it had been deeply ulcerated. The lesser sigmoid cavity is obli- 
terated ; and just below its place, there is a large and deep pit in which 
the tubercle of the jadius rested. The head of the radius is directed 
backwards from the shaft. The articular surface has lost its cartilage, 
and new bone is deposited around a great part of its border. The 
anterior border of the head of the radius, which rested on the front of 
the external condyle of the humerus, has formed a wide and slightly 
concave surface, which is covered by hard polished bone« like that on 
the surface of the condyle itself. 

The lower ends of the shafts of the radius and ulna are healthy. 

The temporo- maadlla/iry joint. 
See. II. 27 and 42, and Sub-series A. 87. 

The articular joints of the epine, 

n. 71. — A lumbar vertebra with chronic rheumatic disease, more 
especially of the articular process. 

The joi/nts of the great toe, 

II. 65. — The bones of the great toes of an old person, showing the 
effects of chronic rheumatism. 



GOUTY ARTHRITIS. 

After a patient has suffered from a few attacks of gout, and the 
disease has become chronic, a characteristic chalky -looking materisil 
is deposited in the articular cartilages, ligaments, and synovial 
membrane of the affected joints, and after some time in the con- 
nective tissue around. This chalky material, formerly thought 
to be carbonate or phosphate of lime, but now known to consist 
of urate of soda, is deposited in the form of acicular crystals in 
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the matrix about and around tlie cartilage capsules and in the 
interspaces of the connective tissue ; it is at first soft, like mortar, 
but ultimately assumes a hard and chalky appearance. The white 
masses, so common about the knuckles (chalk stones), are produced 
in this way. Gouty arthritis, xmlike rheumatic arthritis, is princi- 
pally confined to the smaller joints, and especially attacks the great 
toe. 

n. 10. — An OS calcis and astragalus (probably from a gouty person), 
the articular sur&ces of which are uniformly covered by thin deposits of 
white earthy matter, consisting principally of urate of soda. The carti- 
lages themselves are thin. 

II. IL — A pateUa, the cartilage of which is similarly whitened by the 
deposit of earthy matter. It appears also thickened and nodular. 

The two preceding specimens were taken from a man between forty 
and fifty years old. Nearly all the joints in the body were in a similar 
state; in some a portion of the white substance was in a fluid state, and 
around some there was a similar deposit in the adjacent tissues. 

II. 33. — The articular portions of two femora and two patellsB, from 
the same individual. A deposit of white earthy matter, the effect of 
gout, has taken place upon the sur&ce of their articular cartilages. 

In some instances gouty arthritis terminates in destruction of 
the joint, accompanied by ulceration of the articular surfaces of the 
bones. 

II. 38. — ^The bones of a great toe, in which, in consequence of gout, 
the articular surfaces of the metatarsal bone and first phalanx are in 
great part destroyed. 

Sub-series B. 35. — The bones of two toes, exhibiting ulceration of 
their articular surfaces and growths of bone around and near their 
articular borders, the effects of gout. 

ANCHYLOSIS OR STIFF JOINT. 

Anchylosis may be divided into the spurious or false, the 
fibrous or ligamentous, and the bony or true. 

Spubious Anchylosis. 

Spurious anchylosis is the term applied to a fixed condition of 
joint depending upon rigidity of the surrounding muscles, the 
contraction of cicatrices following bums, the shrinking of the 
capsule and synovial membrane, from disease of the joint, <&c. 

II. 7. — ^A knee-joint, in which anchylosis has been effected by inflam- 
matory thickening of the synovial membrane. A portion of the adhe- 
rent synovial membrane is reflected from the front of the joint. The 
tibia and fibula have been drawn backwards and' outwards imder the 
femur. 
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FiBBOUS OB Ligamentous Ajtchylosis. 

Fibrous or ligamentous anchylosis is the union of the articular 
surfaces of the bone by fibrous tissue. It may be the result of 
joint disease, as already described, or of keeping a joint in a long- 
continued state of rest, in which latter case the synovial fluid is no 
longer secreted, the synovial membrane loses its smooth polished 
appearance and becomes dry and fibrous, the cartilages atrophy and 
disappear, and the bones unite by fibrous tissue. 

Fibrous anchylosis, after existing some time, nearly always ter- 
minates in osseous auchylosis. 

II. 55. — ^A knee-joint, in which, during the course of long-continued 
disease, the tibia has been dislocated backwards and outwards. Firm 
anchylosis by fibrous tissue has taken place between the inner half of 
the upper surface of the tibia and the condyles of the femur. 

Bony Anchylosis. 

Bony anchylosis, as just stated, is a further stage of the fibrous. 
The articular surfaces may be united evenly and uniformly by 
bone, by irregular bridges of bone, or partly by bone and partly by 
fibrous tissue. Union may take place with the articular surfaces 
in contact with each other, either in a straight position or at 
different angles, or it may occur with one of the articular surfaces 
dislocated from the other. 

II. 48. — Bones of the hip-joint, from a boy, eighteen years old, in 
whom disease of the hip had existed twelve years before death. New 
bone had been formed in the bottom of the acetabulum, and was inti- 
mately united with the ulcerated surface of the head of the femm*. 

Sub-series B. 2. — Section of the bones of a hip-joint, exhibiting complete 
osseous union of the head of the femur with the acetabulum. Their 
walls and cancellous tissues have coalesced, and are uninterruptedly 
continuous. The femur is fixed in extreme flexion. 

Sub-series B. 5. — The bones of a hip-joint, in which the head of the 
femur rests partly on the acetabulum and partly on the ilium, and in 
this situation has become firmly and smoothly united by bone. 

Sub-series B. 8. — ^The bones of a hip-joint, exhibiting an osseous 
anchylosis of the head of the femur to the ilium, similar to that shown 
in the preceding specimen. A thin band of bone, half an inch wide, is 
extended between the trochanter major and the upper part of the tuber- 
osity of the ischium. 

Sub-series B. 22. — The bones of the knee-joint, in which the patella 
is united by bone to the space between the condyles and femur, and 
the condyles are similarly united to the articular surfaces of the tibia. 

Sub-series B. 50. — A scapula and humerus united by bone. The 
head of the humerus has disappeared, and the upper part of the shaft is 
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fixed by an irregular growth of bone to the remains of the glenoid cavity 
and the base of the coracoid process. 

Sab-series B. 29. — ^The bones of an elbow-joint, in which all the arti- 
cular surfaces are united and surrounded by bone. The joint is in a 
half -bent position. 

Sub-series B. 30. — Section of the bones of an elbow-joint, in which 
there is complete osseous anchylosis between the humerus and the ulna 

Sub-series B. 34. — ^The bones of the carpus, with complete osseous 
union of their several articular surfaces. 

LOOSE BODIES IN JOINTS. 
Loose bodies are not unfrequently met with in the larger articu- 
lations, especially in the knee. They generally exist singly, but as 
many as sixty have been found in one joint ; in size they vary from 
that of a millet-seed to that of a chestnut ; in structure they are 
usually cartilaginous or fibro-cartilaginous, occasionally fibrinous 
or fatty. Specks of bone are frequently found in the cartilaginous 
bodies. They may be formed in several ways. 

1st. By t)ie development of little masses of cartilage in the syno- 
yial fringes, and the subsequent detachment of such masses by the 
absorption or breaking of the narrow bases of the fringes by which 
they were attached to the synovial membrane. 

n. 39. — Portion of an elbow-joint, in which there are several carti- 
laginous growths from the internal surface of the capsule, immediately 
above the olecranon. Two of these are closely attached to the capsule. 
A third is attached to it by a round and thin pedicle, apparently formed 
by the synovial membrane. One portion of cartilaginous substance, 
which was found loose in the joint, is at the bottom of the bottle. 

II. 34. — Portions of a knee-joint, with various growths upon the 
internal surface of the synovial membrane. Most of the growths con- 
sist of fidnges of slender and leaf -like processes of a soft fibrous struc- 
ture ; others are firmer, and approach to cartilage in their character, 
and one is a flattened, nodulated growth of bone covered by a thin 
membrane. The other structures of the joint appear healthy. See also 
n. 22, 25, 26, 66, 74, and 77. 

2nd. By '* the breaking off or shedding into the cavity of the joint 
of a portion of proper articular cartilage, together with a layer, 
more or less substantial, of the adjacent bone " (Marsh). 

XXXV. 55. — Two portions of cartilage, removed from the knee-joints 
of a lad eighteen years old. They are almost exactly alike in form and 
size, each resembling such a piece of cartilage as might be obtained by 
removing that which covers the posterior surface of one of the condyles 
of a femur ; and each« as such a piece would be, is smooth and polished 
on its convex, and rough on its concave, surface. 

"The arrangement of the cells in the cartilage in both these 
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specimens is precisely similar to that of articular or encrusting 
cartilage" (Marsh). 

3rd. By the precipitation or coagulation of the synoyia. 

No specimen. 

4 th. By the organisation of a blood clot. 

No specimen. 

5th. By the organisation of inflammatory exudations from the 
synovial membrane. 

No specimen. 

TREATMENT OF JOINT DISEASE BY EXCISION. 

Most of the following specimens, which have been selected to illus- 
trate excisions of the joints, merely consist of the excised articular 
ends of the bones and have abready been referred to under " Ulcera- 
tion." They wiU, therefore, receive no further description here. 

Excision of head of hv/merus. 

n. 60. The upper part of a humerus excised for the remedy of 
disease in it and in the shoolder joint. 

EgDciswn of elbouj-joint. 

n. 75. — The elbow of a girl, aged twenty. The joint was excised for 
strumous disease ten months previous to the removal of the limb. The 
girl came to the hospital seven months afterwards. The arm was use- 
less, the forearm falling when not supported. The fingers were stiff, 
and their motions all but lost. The thumb could be moved with toler- 
able precision. The sensation of the inner part of the limb was 
impaired, and the entire limb was colder than its feUow. It was also 
manifestly smaller, and was just an inch shorter. 

The parts around the joint seemed sound. The cicatrix (H-shaped) 
was soundly healed, and the limb could be moved in any direction with- 
out pain, or any evidence of roughened bone within. After three 
months' perfect rest on a splint, with great attention to the general 
health, without improvement, the limb was removed. 

The muscles around the joint were firm, of good colour, and not 
evidently smaller thaji in health. The biceps and brachialis anticus 
were natural at their insertion ; they had contracted new adhesions. 
The triceps was adherent to the lowest remaining portion of the 
humerus, especially on the outer side, and its tendon could be traced on 
to the ulna. This muscle, unHke its antagonists, was pale and wasted, 
with much fat between the fasciculL 

The extremities of the bones were surrounded by a tough, firm 
capsule, most marked anteriorly. The capsule was much strengthened 
by a thick fibrous cord, extending from the internal condyloid ridge to 
the coronoid process of the ulna, and the flexor muscles had in part their 
origin from it. 
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The ulnar nerve could be traced to the internal condyle, bat no farther, 
the nerve there blending with tongh, matted, fibrous tissue. An inch 
above this point there was an appearance, but not a satisfactory one, of 
a continuation of the nerve. 

The capsule, when opened in front and turned back, was found com- 
posed of dense fibrous tissue attached to the margins of the divided 
bones. Its surface in places was smooth and glistening. There was 
no fluid of any kind within. 

The cut surfEMse of the humerus was covered everywhere with fibrous 
bands passing into the capsule. This was more apparent behind than 
in front ; the cut surface of the radius was covered with some thin, 
delicate fibres running into the capsule at the margins of the bone. 
These, when removed, showed the cancellous tissue imperfectly walled 
in. The surface of the ulna, however, was merely covered with a thin, 
smooth layer, and, except at the margins, had no attachment to the 
capsules. Here the extremity of the bone had been covered with a 
continuous layer of new bone. There were no bands of fibres, which 
could be traced running from the bones of the forearm to the humerus, 
other than those of the capsules which enclosed them externally. 

See also IE. 61 and 62. 

Excision of the wrist, 

n. 76. — The wrist of a man, aged twenty-eight, from which eight years 
previously the greater number of the carpal bones were removed on 
account of strumous disease of the joint. The hand retained very 
considerable power of flexion and extension until the man's death frx>m 
phthisis. 

With the exception of the trapezium, pisiforme, unciforme, and part 
of the cuneiforme bones, the carpal bones have been removed. The 
metacarpal bones have become adapted to the radius and ulna, and 
united to them by dense fibrous tissue, admitting of some motion at 
the part. This union has been divided. The remaining bones seem 
healthy. 

Excision of head offemw, 

II. 63 and 64. Portions of bone removed in the operation of excision 
of the head of the femur. 

Excision of Knee-joint, 

II. 72. — A knee-joint, on which the operation of excision had been 
performed. 

11. 73. — A knee-joint, on which the operation of excision had been 
performed a considerable time before death. The man was able to 
walk well with the limb. 

II. 78. — ^Parts removed in an operation for excision of the knee- 
joint. In flexing the leg whilst opening the articulations the epi- 
physis of the femur snapped across. The line of separation is seen in 
the preparation. The specimen also shows the relation of the articular 
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surfaces modified by the backward displacement of the tibia. The 
patient, a boy, aged nine, recovered favorably. 

II. 85. — A section of the bones of a knee, on which excision had been 
performed. The femur and the tibia, where they lie in contact with 
each other, are firmly united by bone. A large sequestrum lies loose in 
a cavity in the upper end of the tibia. The corresponding section is 
shown in the next preparation. (II. 86.) 

The patient, a lad fourteen years old, and of feeble health, underwent 
excision of the knee-joint, which^ was affected with strumous disease of 
long duration. Many n^onths after the operation the knee remained 
large, the skin covering it was inflamed and unhealthy, and many 
sinuses discharged foetid pus. Several operations for the removal of 
carious and necrosed portions of bone were performed from time to 
time. The large opening seen at the other side of the joint was made 
during one of these, operations, and thirough it the sequestrum, which 
lies at its bottom, was found, and partly gouged away. At length, as 
the wound did not heal, and as the boy's general health was much 
reduced, amputation above the knee was performed. 

n. 93. — Hie specimen is oi^q of unsuccessful excision of the knee- 
joint, from a boy, aged five years. Amputation of the thigh was per- 
formed five months after excision. The lower end of the femur 
considerably overlaps the tibia, and absorption of the bones has 
occurred where they are in contact. Both soft and hard parts ap- 
peared healthy, but there is no formation of callus between the bones. 



CHAPTER IV. 

INJURIES OF JOINTS. 

DISLOCATIONS. 
GENERAL PATHOLOGY. 

A DISLOCATION has been defined as tlie remoyal of the articular 
surface of a bone from tbe part with wbicb it is naturally in con- 
tact. 

Varieties. 

Dislocations may be divided into : 

I. The congenital, in which the displacement is the result of some 
congenital malformation of the articular surfaces of the dislocated 
bones. 

n. The spontaneouSy in which the displacement is the result of 
disease. 

m. The accidental, in which the displacement is the result either 
of external violence or of sudden excessive muscular action. 

The congenital, which is not represented in the museum, and the 
spontaneous, which will be found treated of under diseases of the 
joints, will not be further referred to here. 

The accidental may be divided into the Simple, in which the 
articular surfaces are merely displaced, and the Compound, in which 
the displacement is accompanied by a wound of the integument 
communicating with the joint. 

SIMPLE DISLOCATIONS. 

State of the Paets. 

The injuries sustained by the joints and surrounding tissues in 
dislocations may be very extensive or but very slight. Some of 
the following are generally observed. 

The articular surfaces are either partially or completely dis- 

10 
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placed, the former condition more often occurring in the hinge, the 
latter in the ball-and-socket joints. 

When the displacement is complete, the end of the displaced 
bone may be f onnd in the situation in which it was driven by the 
force that produced the displacement, t. e, commonly opposite a rent 
in the capsular ligament through which it was forced ; or it may be 
found occupying a position removed from that in which it was pri- 
marily displaced, t. e. at some distance from the rent in the capsular 
ligament, having been drawn into such a secondary situation by 
the subsequent action of the muscles attached to it. 

The ligaments are usually either stretched or torn. The capsular 
ligament and synovial membrane commonly present a ragged or 
slit-like aperture at one spot through which the end of the bone 
has escaped ; in partial dislocations, however, the capsule has been 
found entire. 

The inter-articular cartilages, when present, are lacerated or 
displaced. 

Hie muscles are tightly stretched over the joint or torn, and in 
the living they are generally spasmodically contracted. 

The arteries are compressed, or occasionally ruptured. 

The nerves are stretched, pressed upon, or torn. 

The shin over the joint is frequently stretched ; in cases of direct 
violence often bruised, grazed, or cut. 

Blood, moreover, in varying quantities is effused among the 
above-mentioned tissues. 

Dislocations are frequently complicated by fracture of one or 
more of the bones entering into the affected joint. 

III. 68. — A hip-joint, in which dislocation of the femur occurred a 
week before death. At the back part of the joint a wide laceration of 
the capsule is seen which was made by the head of the femur in its dis- 
location from the acetabolum. 

III. 20. — A hip-joint, in which a dislocation of the femur, upon the 
sciatic notch, occurred about three weeks before death. The ligamentum 
teres has been torn across its middle. An opening in the capsule is 
seen, but has been partly re-united. 

III. 25. — Notice the lacerated ligamentiun teres and obturator eztemus 
muscle in this specimen. 

III. 138.— The left hip-joint, with dislocation of the femur on to the 
pubes. The tendons of the psoas and the iliacus muscles are stretched 
over the joint. 

in. 56. — ^Notice the laceration of the obturator intemus pyriformis, 
gemelli and gluteus minimus in this specimen. 

in. 100. — In this specimen the sciatic nerve is seen flattened in con- 
sequence of altei*ed form of the parts surrounding the dislocated head 
of the femur. 
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Impedimekt to Eedxtction. 

Id recent eases reduction is impeded by spasmodic contraction of 
the muscles surrounding the joint, sometimes by the small size 
of the rent in the capsule, occasionally by the hitching of portions 
of bone; in old-standing cases by the permanent contraction or 
shortening of the muscles and ligaments, the formation of adhe- 
sions, the healing of the rent in the capsule, or the filling up of the 
articular cavity witli new bone. 

m. 20. — A hip-joint, in which dislocation of the femur occurred 
about three weeks before death. Only a small part of the rent in the 
capsule, through which the head of the bone escaped, is visible, the 
larger part of it having already united. 

m. 31. — ^An unreduced dislocation of the head of the femur. The 
acetabulum is converted into a narrow triangular cavity nearly filled 
with fibrous tissue. The head of the bone is deformed and reduced in 
size. See also HI. 25, 42, 43, 112, and 118. 

State of the Paets afteb Sedtjction. 

After reduction the synovial membrane becomes slightly in- 
flamed, with a moderate effusion of serum into the cavity of the 
joint. If the parts are kept at rest, the rent in the capsule heals, 
the inflammation subsides in a few days, and the joint is restored 
to its normal condition. Sometimes, when perfect rest is not main- 
tained, the rent in the capsule does not heal, but its edges become 
smooth, allowing the head of the bone to slip in and out of its 
socket. 

In rare instances the joint becomes acutely inflamed and suppu- 
rates leading to the destruction of the articxdation and subsequent 
anchylosis. 

III. 102. A hip-joint, with the head of the femur and part of the 
acetabulum, from a man who had a dislocation of the femur on the 
dorsum of the ilium three years before death. The dislocation was soon 
reduced, and the only traces of its effects which remain are, that there 
is a strong band or collar of ligamentous tissue around the base of the 
neck of the femur at its upper part, and that a slip of the ligamentum 
teres is attached to the notch of the acetabulum external to the cotyloid 
ligament. But with this exception the ligamentum teres presents no 
sign of having been torn. 

Consequences of Non-beductiok. 

When a dislocation remains long unreduced, one of two results 
commonly occurs, the formation of a new joint, or anchylosis ; 
the former condition is most common after dislocations of ball-and- 
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socket joints where a certain amount of mobility is possible and 
has been kept up, the latter after dislocation of hinge joints where 
motion is slight or impossible. 

Formation of false jointSf 

I. After dislocations of hall-and-soclcet joints, — The surface upon 
which the displaced bone rests becomes shaped into a new articular 
cavity, partly by absorption of the old bone and partly by the heap- 
ing up of new bone around. At the same time the displaced bone 
becomes adapted by absorption to its new socket, and the soft tissues 
around become condensed and converted into fibrous tissue form- 
ing a kind of new capsule. The ends of the bone appear either smooth, 
polished, and porcellaneous, or covered with fibrous tissue, and in 
some instances with fibro-cartilage. The old socket becomes filled 
up with fibrous tissue which usually ossifies. In some instances 
the new cavity encroaches upon and partially causes the absorption 
of the old. 

m. 112. — A right shoulder-joint, exhibiting an unreduced dislocation 
of the humerus of long standing. The head of the humems, with a great 
part of its cartilage removed, and its articular surface hardened, rests on 
the anterior surface of the scapula with a thick layer of fibrous tissue 
intervening between it and the bone. The glenoid cavity retains its 
natural form, but its articular cartilage is thin and has numerous 
shreds, apparently of fibrous tissue, upon it. 

III. 1. — A shoulder joint. The surfaces of the scapula and humerus, 
brought into contact, by absorption are exactly adapted to each other, 
and are covered by a substance like cartilage, so as to form a new joint. 

It is probable that these changes were the result of dislocation of the 
humerus. 

III. 118. — A shoulder-joint, in which a dislocation occurred long 
before death and was not reduced. Tough ligamentous tissue has been 
formed on the scapula, beneath the head of the humerus, and a new 
fibrous capsule surrounded it. The surface of the glenoid cavity is 
covered by similar fibrous tissue, and that part of the head of the 
humerus which was in contact with its anterior margin has been 
absorbed. 

III. 100. — Section of the head and neck of a femur, with the os inno- 
minatum of a man in whom dislocation of the femur and fracture of 
the acetabulum occurred fifty years before death. The dislocation was 
reduced ; but, soon after, the head of the bone again escaped from the 
acetabulum, and was not again reduced. The head and neck of the 
femur are altered in form ; shortened, flattened, and much increased in 
their vertical diameter ; and the cancellous tissue of a thick layer of the 
head of the femur is consolidated and hard. A new and deep osseous 
cavity, with very thick walls, extends from the os innominatum, as if 
growing out from the acetabulum, and encloses the head and part of the 
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neck of the femur. The wall of bone, by which this cavity is separated 
from that of the pelvis, and which includes the former floor of the 
acetabnlnm, is an inch and a quarter in thickness, and is chiefly formed, 
like the rest of the walls of the cavity, of hard compact new bone. The 
surface of the cavity, and that of the head of the femur, are covered 
and partly connected by fibrous tissue ; they have no articular carti- 
lage. 

in. 31. — ^A hip-joint. On one side of the preparation is a part of 
the original capsule. On the other side is the head of the bone sur- 
rounded by a thick membrane of fibrous tissue. This membrane forming 
the capsule of the new joint, is in part newly formed, and in part con- 
sists of the remains of the former capsule ; it is extensively divided 
behind, to give a distinct view of the head of the bone. The cavity 
of the new capsule communicates with that of the old capsule below 
the neck of the femur, and their smooth internal linings are contin- 
uous. 

Sub-series C. 27. — ^A scapula and humerus. A concave surface has 
been formed upon the anterior surface of the scapula, upon which the 
humerus rested. The pressure of the posterior part of the head of the 
humerus against the anterior margin of the glenoid cavity has caused 
them both to be partially absorbed ; and the remaining edge of the 
glenoid cavity, fitting in the recess in the head of the humerus, forms a 
kind of new joint between them. See also Sub-series 0. 34. 

Sub-series 0. 79. — ^A humerus and scapula. A hollow and partly 
polished surface has been formed upon the scapula in adaptation to the 
head of the humerus. The neck of the humerus moving upon and across 
the inferior half of the glenoid cavity and the adjacent part of the lower 
border of the scapula, their opposite surfaces are here accurately 
adapted and highly polished ; the surface of the scapula is at this pai't 
become broad and convex, while that of the humerus is deeply hollowed 
out. The lower part of the glenoid cavity has disappeared, being com- 
prised in the new joint formed with the neck of the humerus. 

Sub-series C. 103. — A scapula and humerus in which there has been 
a dislocation of the head of the humerus, &c. The head of the bone 
was found resting against the anterior border and concave surface of 
the scapula close to the glenoid cavity and below the coracoid process. 
A deposit of osseous substance, forming a hollow articular surface, has 
taken place upon the scapula in this situation. 

U. After dislocoMon of hinge joints. — ^Although anchylosis is 
the more common result, a false joint may nevertheless be formed 
if a certain amount of mobility is kept up. The false joint, how- 
ever, will be of the hinge variety, the bones merely becoming 
grooved and adapted to one another, in part by absorption in con- 
sequence of mutual pressure, in part by heaping up of new bone 
around. 

III. 33. — ^An elbow-joint, exhibiting an unreduced dislocation of the 
radius and ulna backwards. The articular surface of the humerus was 
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completely covered by a newly formed capsule, the cavity of wluch is 
laid open from tlie front. The head of the radios and articular sur&ce 
of the ulna are also enclosed in new capsules separated from each other, 
and from that which encloses the articular surface of the humerus. 
The sigmoid cavity of the ulna appears to rest on a prominence of bone 
extending from the posterior surface of the trochlea of the humerus. 
The head of the radius is confined in the place which it now occupies 
by a thick fibrous cord extending from its upper surface to a process of 
bone connected with the margin of the humerus, just above the outer 
condyle. 

Sub-series 0. 77. — The bones of an elbow-joint, exhibiting the effects 
of unreduced dislocation. The head of the radius, misshapen, elongated 
and flattened, appears to have rested upon and moved obliquely across 
the front and outer part of the lower end of the shaft of the humerus. 
A cavity is here formed on the humerus to which the head of the radius 
fits. 

Anchylosis. 

When the dislocated parts remain immoveably fixed upon each 
other, their articular cartilages become absorbed, and their place 
occupied by cicatricial fibrous tissue, which afterwards undergoes 
ossification. Such a result, as before stated, is more common 
after dislocations of hinge joints, than after those of ball-and- 
socket joints. 

m. 57. — The bones of a great toe. The second phalanx dislocated 
upon the upper surface of the first phalanx, has there become firmly 
fixed by bone. 

III. 13. — An elbow -joint, in which the head of the radius was dislocated 
backwards. No reduction of the dislocated bone having been effected, 
it has become extensively united to the side of the ulna. 

COMPOUND DISLOCATIONS. 

A compound dislocation is one in which the displacement of the 
bones is complicated by an external wound communicating with the 
affected joint. In some instances the end of one of the displaced 
bones protrudes through the wound. If the wound is small and 
has been early closed, the joint may be restored to its normal con- 
dition ; if, however, the wound is large, and accompanied with much 
laceration and bruising of the soft tissues, suppuration may ensue 
and anchylosis probably result. 

There is no specimen in the Museum. 
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SPECIAL DISLOCATIONS. 

Onlj those dislocations are described that are illustrated by 
specimens in the Museum. 

DISLOCATIONS OF UPPER EXTREMITY. 

Dislocation of the Claticlb. 

Dislocation of the clayicle is rare, whereas fracture of this bone, 
as we have seen, is especially common. Either end may be dis- 
located ; the only specimen in the Museum is one of dislocation of 
the sternal end forwards and downwards. The sternal end may 
also be displaced backwards or upwards, but these two latter dis- 
placements are rare. The scapular end may be displaced upwards 
or downwards. 

III. 97. — Portion of a clavicle with the upper piece of the sternum 
and first rib. The sternal end of the clavicle is dislocated downwards 
and forwards. The capsule belonging to its articulation 'with the 
sternum is torn ; bat the costo-olavicular ligament is entire. The first 
rib is separated from its cartilage. 

DlSLOOATION OF THB HuMBBUS. 

Dislocation of the humerus is very common. The head of the 
bone may be displaced in the following directions : 

1. Forwards and inwards upon the anterior surface of the glenoid 
cavity (subcoracoid). 

2. Downwards and slightly inwards on to the anterior costa of 
the scapula (subglenoid). 

8. Backwards and downwards into the infra-spinous fossa (sub- 
spinous). 

4 Forwards and inwards beneath the clavicle (subclavicular). 

A displacement of the bone upwards (subacromial), which has 
been described as a form of dislocation, is more generally believed 
to be the result of chronic rheumatic arthritis. 

Other varieties of dislocation of the humerus have also been 
described, but they are merely slight modifications of those above 
enumerated. 

I« Subcoracoid, 

The head of the bone is displaced forwards and inwards upon the 
anterior surface of the glenoid cavity, just below the coracoid pro- 
cess, the groove between the head and greater tuberosity resting on 
the anterior margin of the glenoid cavity (Flower). The subscapu- 
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laris muscle is generally raised by the head of the bone from tbe 
subscapular fossa, and the supra-spinatus, infra-spinatus, and teres 
minor are either tightly stretched or torn completely across at their 
iDsertion into the greater tuberosity ; or the greater tuberosity may 
be separated with the above-mentioned muscles, which themselves 
remain entire. When the muscles are completely torn, or the 
tuberosity is detached, the head of the bone will be displaced further 
inwards than when these conditions are not present. 

The long head of the biceps is generally uninjured, whilst the 
short head, together with the coraco-brachialis, axillary artery and 
brachial plexus, are displaced slightly inwards and more or less 
pressed upon by the head of the bone. The circumflex nerve from 
its situation is frequently subjected to severe pressure, causing 
temporary paralysis of the deltoid. 

III. 47.<^A shoolder-joint with the shaft of the humerus, exhibiting 
dislocation and fracture. The head of the humerus is thrown forwards 
beneath the coracoid process. The tendon of the long head of the 
biceps is entire. The tendons of the supra-spinatus, infra-spinatus, 
teres minor, and subsoapularis muscles are also entire. 

III. 112. — A right shoulder-joint exhibiting an unreduced dislocation 
of the humerus of long standing. The head of the bone is directly 
below, and nearly in contact with the coracoid process, just on the 
inner side of the glenoid cavity, but not below its level ; the axillary 
artery and plexus of nerves are close to it on its anterior and inner 
aspect. The infra-spinatus, teres minor, and sub-scapularis muscles 
are shown retaining their natural connections with the head of the 
humerus. 

m. 118. — A shoulder-joint, in which a dislocation of the humerus 
occurred long before death, and was not reduced. The head of the 
humerus rested on the anterior margin of the glenoid cavity, just below 
the coracoid process. The tendons of the biceps, supra-spinatus, infra- 
spinatus, teres minor, and subsoapularis, muscles are all shown retain- 
ing their proper attachments. 

Sub-series C. 27. — A scapula and humerus. The head of the humei*us 
appears to have been dislocated forwards, and to have remained long 
unreduced just beneath the coracoid process, on the anterior surface 
and neck of the scapula, where a new joint has been formed. 

Sub-series 0. 103. — A scapula and humerus, in which there has been 
a subcoracoid dislocation of the head of the humerus with a fracture of 
the neck. 

The gybcoracoid and intracaracoid dislocations of Malgaigne are 
merely varieties of the subcoracoid as here defined. In the former 
the head of the bone is directly under the coracoid process, in the 
latter a little internal to it ; in the former the posterior scapular 
muscles are generally entire and on the stretch ; in the latter torn 
or detached along with the tuberosity. 
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II. Subglenoid. 

The head of the bone is displaced downwards and slightly in- 
wards on to the inferior border of the scapula, a little below and 
internal to the glenoid cairity. The capsular ligament is always 
ruptured at its lowest part. The supra-spinatus, infra-spinatus, 
teres minor, and subscapularis may or may not be torn. The cir- 
cumflex nerve is, especially in this yariety, pressed upon by the 
displaced head. 

III. 42. — A shoulder-joint, exhibiting dislocation of the humerus 
which occurred eighteen months before death. The head of the 
humerus rests on the anterior surface, near the inferior border, of the 
scapula. The tendons of the supra- spinatus, infra-spinatus, teres minor 
and sub-scapularis muscle are entire. A bristle is passed beneath the 
tendon of the sub-scapularis, close to its insertion. A bristle is also 
passed beneath the tendon of the long head of the biceps, which retains 
its attachment to the edge of the glenoid cavity. Two bristles are 
placed beneath the circumflex nerve, which has been compressed by the 
dislocated head of the humerus and is, in consequence, flattened and 
firmly adherent to the capsule of the joint. The dislocation was fol- 
lowed by permanent paralysis of the deltoid muscle. 

m. 8vh»pinou8, 

The head of the bone is displaced on to the posterior margin of 
the glenoid cavity, on to the back of the neck of the scapula, or on 
to the infra-spinous fossa beneath the spine (Flower). The infra- 
spinatus is generally torn up by the head of the bone, and the sub- 
scapularis either stretched or ruptured, according to the amount of 
displacement. The capsular ligament may or may not be torn, and the 
tendon of the biceps may or may not be displaced from its groove. 

Xst. Variety. Head resting on posterior margin of glenoid cavity. — III. 
53. — Shoulder-joint, exhibiting an incomplete dislocation of the humerus 
backwards. The head of the humerus, unaltered in form, rests against 
the posterior border of the glenoid cavity. The tendons of the supra- 
spinatus and infra-spinatus are detached from the tuberosity of the 
humerus, but retain their connection with the capsule. The tendon of 
the biceps is displaced from its groove in the humerus, and retains its 
attachment to the glenoid cavity. The tendons of the teres minor and 
subscapularis retain their attachments to the humerus. The capsule 
of the joint is thickened. 

2n(Z Variety. Mead resting on the ha^ik of the neeh of the scapula. — 
Sub-series C. 79. A humerus and scapula, exhibiting dislocation which 
occurred a considerable time before death. The head of the hiunerus 
was displaced upwards and backwards upon the back of the neck of 
the scapula. Its anterior margin rested against the inferior surface 
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and the outer edge of the spine of the acapnia, in which situation a 
hollow and partly polished sur£&ce has been formed in adaptation to it. 
The lower part of the glenoid cavity has disappeared, being comprised 
in the new joint formed with the neck of the humerus. A cast of this 
shoulder, before the removal of the soft part, No. 76. 

drd Variety. Head restii^ on infra-spinoufi foeaa.— 'So specimen in the 
Museum. 

rV. Svhclavicular, 

Very rare. The head of the bone is displaced forwards and 
inwards beneath the clayicle to the inner side of the coracoid 
process, under the pectoral muscles, resting upon or between the 
fibres of the subscapularis. The supra-spinatus and infra-spinatus 
are generally torn through or detached from the humerus, but may 
retain their connection to the capsule. The teres minor and sub- 
scapularis generally retain their connection to the humerus, but the 
latter muscle is generally torn up from its origin from the sub- 
scapular fossa by the head of the bone. The capsule is generally 
extensively lacerated, the laceration occurring at its inner side. 

m. 55. A shoulder-joint, in which a complete dislocation of the 
humerus occurred about a fortnight before death. The head of the 
humerus was found resting on the subscapular fossa and immediately 
below the clavicle. The tendon of the biceps retains its attachments 
to the margin of the glenoid cavity. The tendons of the supra-spinatus 
and infra-spinatus are detached from the humerus, but retain theis 
connection with the capsule. The tendons of the teres minor and sub- 
scapularis retain their attachment to the humerus. There is a large 
lacerated aperture in the capsule. 

Dislocations of the Eaditjs and Ulna at the Elbow-joint. 

The following dislocations of the radius and ulna are commonly 
described : 

Both bones : backwards, forwards, inwards, outwards, backwards 
and inwards, backwards and outwards, or the radius forwards and 
the ulna backwards. 

The radius alone : backwards, forwards, or outwards. 

The ulna alone : backwards. 

The above dislocations may be complicated by fracture of the 
olecranon, coronoid process, or condyles of the humerus. Only 
those illustrated by specimens in the Museum will receive further 
notice. 

Radme and ul/na backwards. 

in. 33. — ^Elbow-joint, exhibiting dislocation of the radius and ulna 
backwards. 
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Baditis hctchwards, 

ni. 13. — ^An elbow-joint in which the head of the radius was dislocated 
backwards. No reduction of the dislocated bone having been effected, 
it has become extensively nnited to the side of the nlna. There appears 
also to have been a fracture of the internal condyle. All the bones are 
atrophied. 

Radius forwards. 

Sub-series G. 37. — ^The bones of an elbow-joint. A fracture extends in 
two directions through the internal condyle of the humerus into the 
elbow-joint. The two portions of the condyle separated by the fracture 
have not been reunited by bone. The radius was found dislocated 
forwards in front of the ulna. 

Sub-series C. 77. — The bones of an elbow-joint, exhibiting the effects 
of dislocation and fracture which occurred many years before death and 
which were followed by long- continued inflammation of the bones. 
The head of the radius has been dislocated forwards. The shaft of the 
ulna has been broken a little below the olecranon. The head of the 
radius, misshapen, elongated, and flattened, appears to have rested and 
moved obliquely across the front and outer part of the lower end of the 
shaft of the humerus. 

Dislocations op thb Hand at the Weist-joint. 

Dislocation of the hand from the radius and ulna is very rare ; 
fracture of the lower end of the radius was formerly mistaken 
for it. 

The hand may be displaced either backwards or forwards ; the 
latter displacement is extremely rare. 

in. 39. — ^A wrist-joint exhibiting dislocation of the hand forwards. 
The radius is arched with a convexity directly backwards, near its 
lower end, but there is no appearance of its having been fractured. 
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Dislocations of the Fbmttb at the Hip-joint. 

Dislocations of the femur may be divided into the regular and 
irregular. In the regular the head of the femur may be displaced 
in the following directions : 

I. Backwards and upwards upon the dorsum of the ilium (dorsal, 
Bigelow). 

II. Backwards into the ischiatic notch (dorsal below the tendon, 
Bigelow). 

III. Downwards and forwards into the foramen ovale (thyroid 
and downwards, Bigelow). 
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lY . Forwards upon the pubes (pubic and subspinous, Bigelow) . 

In the irregular dislocations, the bone may be displaced — 

I. Upwards, below the anterior superior spine of the ilium. 

n. Downwards and backwards into the lesser ischiatic notch 
(Wormald's dislocation). 

III. Downwards and backwards upon the ischium close to its 
spine. 

lY. Downwards and inwards towards the perineum. 

Several other irregular dislocations are described, for which the 
student is referred to the larger works on surgery. 

I. The regular dislocations. 

BoAikwards and tipwa/rds wpon the dorsum of the ilium. 

In this, the most common form of dislocation of the femur, the 
head of the bone is thrown upwards and backwards on to the dorsum 
of the ilium, the articular surface of the head looking backwards 
and the great trochanter forwards. The capsular ligament is 
generally found ruptured behind or below and the round liga- 
ment torn, but the ilio-femoral or Y -ligament uninjured. The 
glutei muscles are raised up from the ilium by the head of the bone, 
which, according to Bigelow, is always found above the tendon of 
the obturator intemus. Should the external branch of the Y-liga- 
ment, which, according to Bigelow, prevents eversion by the external 
rotator muscles, be ruptured, the femur will be rotated outwards, 
so that the head of the bone will look forwards, and the trochanter 
backwards (everted dorsal of Bigelow). 

m. 31. — ^A hip-joint, exhibiting dislocation of the head of the femur 
on the dorsum of the iliom, which occurred a considerable time before 
death. 

in. 100. — ^An unreduced dislocation of the femur upon the dorsum of 
the ilium. The obturator intemus muscle is seen below the head of 
the bone. 

Baehwa/rds into the ischiatic notch. 

The head of the bone is displaced backwards upon the surface of 
the ilium in front of the ischiatic notch, but is never, according to 
Bigelow, actually in the notch. A case is described by Professor 
Pirrie, however, in which, on dissection, the head of the bone was 
found resting on the pyriformis, i. e. in the notch. The articular 
surface of the head looks backwards, the great trochanter forwards, 
eversion being prevented by the outer branch of the Y-ligament. 
The tendon of the obturator intemus is described by Bigelow as 
winding over the neck of the bone, and is believed by him to be the 



DISLOCATIONS OF THE FEMUR. 157 

great obstacle to reduction by extension. The head of the bone is 
ooYered by the gluteus maximus, and the capsular and round liga- 
ments are torn. This form of dislocation is believed by Bigelow to 
be nearly always secondary. He maintains that the head of the 
bone primarily escapes through a rent in the lower part of the 
capsule into the thyroid foramen below the tendon of the obtu- 
rator intemus, and is afterwards drawn upwards and backwards 
towards the ischiatic notch, the tendon of the obturator intemus 
always remaining above the neck of the bone. In the following 
specimen, however, the rent in the capsule is posterior, so making it 
probable that the displacement upon the ischiatic notch in this 
instance was primary. 

m. 20. — A hip-joint, in which a dislocation of the head of the femur 
upon the ischiatic notch occurred about three or four weeks before 
death. The ligamentum teres has been torn across its middle; no 
union of it has taken place. The opening in the capsule through 
which the head of the bone escaped was situated at the posterior part 
of the joint. 

Dovonwards and forwards into the foramen ovale. 

The head is displaced downwards and forwards upon the obturator 
extemus muscle. The head of the bone looks inwards, the tro- 
chanter major outwards; the capsular and round ligaments are 
ruptured, the former at its lower part ; the Y-ligament is entire ; 
the glutei, pyrif ormis, psoas, and iliacus are stretched ; the obturator 
externus is often torn. 

m. 25. — ^A hip-joint, exhibiting a recent dislocation of the head of 
the femur on the lower edge of the obturator extemus muscle. The 
ligamentum teres is torn from its attachment to the head of the femur. 
The capsule is extensively lacerated at the inner side and lower part of 
the joint. The obturator exteioms muscle is lacerated where the femur 
rests partly on it and partly on the subjacent obturator ligament. 

Forwards upon the puhes. 

The head of the bone rests below Poupart's ligament, either upon 
the pubes or upon the pectineal eminence, near the anterior infe- 
rior spine of the ilium. The head looks forwards and the tro- 
chanter major backwards. The capsular, and generally the round 
ligaments are ruptured ; the Y-ligament is entire, and produces the 
eversion of the limb characteristic of this variety of dislocation. 
The psoas and iliacus, together with the anterior crural nerve 
between them, are stretched tightly over the head of the bone ; the 
femoral vessels are displaced to its inner side. 
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TTT. 138. — The left liip-jomt of a man, aged forty-mx. The head 
of the femnr has left the acetabnlnm and is lodged beneath the 
anterior inferior spine of the ilium upon the pectineal eminence, the 
great trochanter pointing directly backwards. The tendon of the psoas 
winds round the head to reach the lesser trochanter, the iliacus 
muscle is stretched oyer the inner portion of the head, and between the 
two muscles lies the anterior crural nerve. The femoral vessels are to 
the inner side of the head of the bone. 

III. 43. — A hip-joint, exhibiting dislocation of the femur, which 
occurred manj years before death. The head of the femur has been 
thrown upwards and forwards, and is lodged in a cavity, formed in part 
by new bone and in part by what appeared to be the displaced cotyloid 
ligament, at the margin of the ilium, in the situation of the anterior 
inferior spine. The ligamentum teres is flattened and elongated, but it 
retains its natural connections ; bristles are placed between the two 
portions of this ligament, which are attached to the margin of the 
original acetabulum. 

n. Hie irreguUvr disloeatiatu. 
Stibspinous. 

The head of the femur rests immediately below the anterior supe- 
rior spine of the ilium, the head looking forwards and the tro- 
chanter backwards. 

This dislocation is regarded by Bigelow as a variety of the pubic, 
and is described by him, together with the latter, under the name 
of pubic and subspinous. 

m. 138. — ^A left hip-joint. The head of the femur has left the 
acetabulum and is lodged beneath the anterior superior spine of the 
ilium, the great trochanter pointing directly backwards. 

Dovmwards cmd haehwards into the lesser ischiatic notch {Wormald^s 

d4slocation), 

III. 56. — ^A hip-joint, exhibiting a dislocation of the head of the femur 
downwards and backwards, which occurred twelve hours before death. 
The head of the bone is situated on the ischium opposite to the lesser 
ischiatic notch and the upper part of the tuberosity. The tendon of 
the obturator intemus is torn from its muscular fibres ; some of the 
fibres of the pyriformis, gemeUi and gluta^us minimus are also torn. 
There is also a fracture extending through the os innominatum near 
the acetabulum. 

Downwards <md backwards wpon the ischium, near its spine. 

III. 68. — A hip-joint, in which a dislocation of the femur occurred a 
week before death. The capsule has been opened in front. At the 
back part of the joint is the wide laceration in the capsule which was 
made by the head of the femur in its dislocation from the acetabulum. 
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It was supposed that the dislocated head of the femur was situated 
upon the ischium, close to its spine. A portion of the posterior part of 
the rim of the acetabulum, in the presumed direction of the dislocation, 
is separated by fracture. Upon the front part of the joint there is also 
a detached portion of the rim of the acetabxQum connected with the 
capsule. The sur£a,ce of this piece of bone is very smooth, and is 
adapted to a corresponding sur£B.ce of the ilium immediately below the 
anterior inferior spine; and above this surface there is a deposit of 
bone^ making it probable that the changes in this part of the joint were 
the result of some ii\jury previous to the dislocation. 

Dislocations of the Patella. 

Tbe patella may be dislocated outwards, inwards, upwards, and 
edgeways. The outward dislocation is the most common ; the 
upward can only occur when the ligamentum patellsa has been rup- 
tured or divided. 

Outwards, 

m. 111. — A kuee-joint, of which the patella was dislocated outwards 
long before death, and was not reduced. The patella rests on the outer 
surface of the external condyle of the femur, on which, in adaptation to 
it, a small articular -surface has been formed by a layer of very dense 
and polished ligamentous tissue. The tendon of the quadriceps femoris 
lies on the outer side of the femur, and the ligamentum patellsB is 
directed slightly inwards as well as downwards towards the tibia which 
has been rotated outwards following the displacement of the patella. 

Dislocations of the Foot at the Ankle-joint. 

The foot, t.6. the astragalus, together with the other bones of the 
tarsus and metatarsus, may be dislocated from the tibia and fibula 
outwards, inwards, forwards, or backwards. 

Dislocation of the foot ouhvards. 

Displacement of the foot outwards is the most common of the 
dislocations at the ankle-joint. It is generally complicated by a 
fracture of the fibula about three or four inches above the external 
malleolus (Pott's fracture). The articular surface of the astragalus 
with the rest of the foot is wrenched from the articular surface of 
the tibia and fibula and carried outwards, so that the sole of the 
foot looks outwards and the inner edge downwards towards the 
ground. 

The external lateral ligament is uninjured and retains the astra- 
galus in contact with the external malleolus, so that the malleolar 
end of the lower fragment of the fractured fibula is carried out- 
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wards along with the astragalaSy whilst its upper end is driven 
inwards, and forms a receding angle with the lower end of the 
npper fragment. 

The internal lateral ligament is raptured, or it may remain entire* 
in which latter case the tip of the internal malleolus is torn off. 
Occasionally ** that part of the tibia which enters into the forma- 
tion of the inferior tibio-fibular articulation " is broken off from 
the rest of the shaft and remains connected with the external 
malleolus (Pirrie). 

Sub-series G. 69. — ^A foot, with parts of the tibia and fibula, exhibiting 
the effects of dislocation and fracture ten months before death. The 
foot is dislocated outwards, and the tibia is partially separated from 
the fibula ; the internal malleolus projects an inch on the inner side of 
the astragalus. The astragalus also is partially separated from the 
scaphoid bone. The fibula has been broken into seyeral portions just 
above the malleolus. These portions are firmly reunited, and there is 
an accumulation of bone both before and behind the articulation 
between the tibia and the fibula. 

Sub-series 0. 139. — ^Dislocation of the foot outwards, from a man, 
aged sixty-five. The tibia is separated widely from the astragalus. 
The fibula is fractured about an inch above the malleolus. The internal 
lateral ligament is torn. The external lateral ligament is entire. 

Sub-series G. 107. — The lower extremities of the tibia and fibula, with 
the foot of an elderly woman, exhibiting the effects of an injury which 
occurred several years before death. The foot is dislocated outwards, 
so that only the outer half of the articular sarface of the tibia is in 
apposition with the astragalus. There has been a comminuted fracture 
extending in various directions through the lower end of the fibula and 
the adjacent margin of the tibia. The separated portions of bone have 
been completely reunited. 

Dislocations of the Astbagalvs. 

The astragalus may be dislocated from the tibia and fibula, from 
the OS calcis and scaphoid, and simultaneously from both the tibia 
and fibula and os calcis and scaphoid. 

In the first variety the astragalus retains its connections with the 
other bones of the foot, but together with the latter is dislocated 
from the tibia and fibula ; this form has already been described as 
dislocation of the foot. 

In the second variety the astragalus retains its connections to the 
tibia and fibula, but the remaining bones of the foot are dislocated 
from it. 

In the third variety the astragalus is partially or completely 
separated from its connections with the bones with which it articu- 
lates, viz. from the tibia and fibula above, the os calcis below, and 
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the scaplioid in front. The last yariety is what is generally spoken 
of as dislocation of the astragalus. 

m. 131. — ^An astragalus, whicn had been dislocated forwards, 
upwards, and a little outwards, with compound fracture of the external 
maUeolus and displacement of the foot inwards. Excised on the tenth 
day after the accident. 

Sub- series G. 90. — The foot of a child, exhibiting a partial dislocation 
of the astragalus from the os calcis, together with a fracture of the 
superior and anterior margin of the latter bone. 

Dislocation of the Toes. 

in. 61. — ^Bones of the first and second phalanx of a great toe. The 
bone of the second phalanx is dislocated and firmly united by bone to 
the upper surface of the first phalanx. 

WOUNDS OF JOINTS. 

Wounds of joints, when small and early closed, may be com- 
pletely recovered from; otherwise they generally set up acute 
inflammation of the synovial membrane, which commonly termi- 
nates in suppuration and anchylosis. The appearances presented 
by the synovial membrane, cartilages, etc., are similar to those 
already described as occurring in acute synovitis (p. 122). 

Wounds of joints are illustrated only by one specimen in the 
Museum, in which the wound was produced by a needle. 

m. 126. — The head of a fibula, with some of its surrounding tissues. 
Below, firmly embedded in fat and cellular tissue, is part of a needle, 
about half an inch in length. The structures around are natural in 
appearance, free from thickening or induration. The needle had been 
driven nine years before into the front of the knee-joint when the 
patient was five years old. For four years it seemed to produce no 
disturbance; from that time onwards there was almost constantly 
progressive suppurating disease of the knoe-joint. The patient sank 
after amputation from pyaemia. 
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CHAPTER V. 

INJURIES AND DISEASES OF MUSCLES, 

TENDONS, SHEATHS OP TENDONS, 

BURS^, AND FASCIA. 

INJURIES AND DISEASES OF MUSCLES. 

RuPTUBE OF Muscles. 
See y. 3, 4, 5 ; and HI. 25 and 56. 

Fatty DEaENEBATioN of Muscle. 

Fatty degeneration of muscle, in which the muscular fibres are 
converted into fat, and fatty infiltration, in which globules of fat 
are deposited between the fibres, while the fibres themselves are at 
first unaffected, are generally included under the term fatty de- 
generation ; they generally coexist to some extent in the same 
muscle. 

Fatty degeneration is frequently met with in the muscles of the 
aged, especially in old people who have been long paralysed or 
deprived of proper and sufficient nourishment ; it is also of 
common occurrence in muscles which have been subjected to pro- 
longed disuse, as from chronic joint disease, comminuted fracture, 
lead poisoning,' &c. 

Specimens similar to the following, in which one or more of the 
voluntary muscles appear completely converted into fat, are not 
unfrequently met with in old subjects brought into the rooms for 
dissection. 

y. 1. A solens muscle, completely degenerated into fat. No muscular 
fibres can be discerned ; in their places is a fatty tissue, like that of the 
ordinary healthy fat, which on the posterior part is arranged in a 
fasciculate manner; as the muscular fibres were, but anteriorly appears 
lobulated or granular. 

The gastrocnemius and other muscles of the back of the same leg 
were similarly altered. The muscles on its anterior part were pale and 
flabby. All its other parts appeared healthy. 
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Ossification of Mfsclb. 

Ossification of muscle is occasionally met with. The muscles 
most commonly affected are the adductor longus and the deltoid ; 
the former in persons accustomed to excessive riding, the latter in 
soldiers from the constant shouldering of arms. 

y. 2. Fart of a yastos intemus femoris muscle, with the superficial 
and deep femoral arteries. Large portions of the muscle are ossified. 
The largest portion of hone lies so close to the arteries, that it prohahly 
presented during life the characters of a pulsating tumour. See also 
Sub-series A. 130. 

Absoess IK Muscle. 

y. 30. Two psoas muscles. Externally they presented an ordinary 
appearance, but on cutting into them their interior was found to be 
filled with dried-up pus, which occupied the large cavities shown in the 
preparation. These, which, with their contents, usurped the place of 
great part of the muscles, were lined by an irregular, glistening mem- 
brane of an imperfect fibrous structure, not unlike that which often 
walls in a chronic abscess. 

From the body of a middle-aged man brought in for dissection. 

y. 31. Fart of the dried-up pus removed from the cavities shown in 
the preceding preparation. 

Ulcebation of Muscle. 

y . 47. A slough of the tibialis anticus muscle which was separated 
in a case of diffuse cellulitis of the lower third of the leg, following 
Syme's amputation, performed for cancer of the sole of the foot in a 
man aged fifty three. 

TXTMOTJBS OF MVSCLES. 

Tumours, in connection with muscle, generally have their origin 
in the connective-tissue planes between the muscular fibres. All 
varieties of tumours may affect muscles ; syphilitic new growths 
(gummata) are particularly common. 

Cancer. 

y. 6. — Sections of a rectus femoris muscle, in which are several 
large lobulated and circumscribed masses of a soft fiocculent medullary 
substance. The muscular fasciculi are separated by the morbid growths, 
but appear of healthy texture. 

A large medullary tumour from the axilla of the same patient is 
preserved in Series XXXy . 

Entozoa in Muscles. 

y. 7.— Portions of a longissimus dorsi muscle, in which are speci- 
mens of the Cysticereus ceUulosa (Budolphi). The cysts are placed in 
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the cellnlar tissue oonnectmg the mnsctilar fascnculi. In tlie npper por- 
tion of tlie muscle are two cysts, from whicli tlie cysticerci lying loose 
in the bottle were removed; in the lower portion the eysticercos is 
attached to the interior of its cyst. 

These specimens were taken from the body of an old man, in many of 
whose voluntary muscles similar extozoa existed. 

y. a— Portions of muscle and Uver, from a pig, in which are nume- 
rous cysts, like those in the preceding specimen, and probably, Hke 
them, containing cysticerci. 

INJURIES AND DISEASES OP TENDONS. 

Evulsion of Tendons. 

Evulsion, or tearing out, of a tendon with part of its muscle, is 
not an uncommon injury. Several specimens follow. 

Y. 4. — The tendon, with part of the muscular fibres, of the flexor 
longus polliciB, which were torn out frx>m a man's arm. 

The patient was a butcher, whose thumb was caught by a meat-hook, 
on which he remained suspended till the muscle gave way. He re- 
covered quickly from the injury. 

Y. 26. — The last phalanx of the right thumb, surrounded by its 
natural coverings and retaining attached to it the tendon of the flexor 
longus polHcis, which, bringing with it some of its muscular fibres, 
was torn out of a boy's arm, the extremity of the thumb having been 
caught in a machine. At the same time the bones of the forearm were 
bent, and the humerus fractured about its middle third. 

Y. 5. — Parts of die bones of a middle finger, with the tendon and 
some of the muscular fibres of their portion of the extensor muscle, 
dried. 

They were torn away from their connections by the explosion of a 
gun while the patient's hand was resting on the muzzle. 

Y. 48.— A finger, with one of the tendons torn off by an injury of 
which a record was not made. 

Y. 34. — ^This forefinger, with the accompanying tendons, was torn off 
from the hand of a man by a blow from a ramrod, which had been 
forcibly ejected from a gun. 

Y. 3. — The end of a tail of a rat, with numerous long slender tendons 
attached to it. 

The Fbocbss of Eepaib after Subcittaneotts Division of 

Tendons. 

The process of repair after subcutaneous division of tendons 
has been much less completely studied in man than in the lower 
animals, yet " the few instances," says Sir James Paget, " in 
which examination has been made of human tendons, divided by 
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Bubcutaneaas section, have shown that the process in man and in 
animals is not materiaUj dijfferent. The chief differences are, we 
maj believe, that, as in the repair of bones, the production of 
reparative material is more abundant and its organization more 
speedy in animals than in man." 

Immediately after division the upper end of the divided tendon 
is drawn to some distance from the lower bj the contraction of its 
muscular fibres. The sheath and surrounding cellular tissue 
become infiamedy and inflammatory material is produced around 
and between the ends of the divided tendon. The ends themselves 
become swollen and infiltrated with new material, which combines 
with that already formed between them. The material thus uniting 
the ends is converted into fibrous tissue, which undergoes shrink- 
ing and contraction, and finally assumes the characters of the 
original tendon, so that in some instances no trace of the division is 
leftu 

The inflammatory products, according to Sir James Paget, take 
little or no share in the healing of the injury, but are replaced by 
proper reparative material, which, by undergoing fibrous changes, 
leads to the restoration of the tendon. 

The process of union is occasionally delayed by extensive extra- 
vasation of blood between the divided ends. Such extravasations, 
however, are rare. 

The different stages in the process of repair, as it occurs in the 
lower animals (rabbits), are well illustrated in the following 
specimens prepared by Sir James Paget and Mr. Savory. 

I. Repair in animoLa {rdbhiU). 

Y. 36.— 2V{;en^ howTB. — Leg of a rabbit, killed twenty hours after 
the division of ^e tendo Achillis. The upper end of the tendon has 
retracted above thr«e quarters of an inch, and is slightly connected to 
the lower portion by. a soft, gelatinous, blood-speckled material effused 
between them within the sheath. 

y. 37. — Sixty -eight hounrB, — Leg of a rabbit, killed sixty-eight hours 
after division of the tendo Achillis. The ends of the divided tendon are 
about three quarters of an inch apart, and the interval between them is 
filled by a firm dot of blood. 

Y. 38. — Six days. — Leg of a rabbit, killed six days after division of 
the tendo Achillis. The skin above has been removed ; it was more 
firmly adherent than usual* to the parts beneath, and here and there, 
beneath it, were small dots, theremainsof minute extravasations of blood. 
There is a general enlargement of the tendon within the sheath where 
divided, the swelling tapering gradually into the natural size and shape 
of the tendon. The wound of the sheath is soundly and completely 
closed. 

Y. 40.— Ten <{a^.— Leg of a rabbit, ten days after division of the 
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tendon. The ends of the tendon are connected hy firm new material, in 
the centre of which are one or two small distinct spots. 

n. JBepatr in man, 

Y. 221. — Exa4!i time not Hated. — ^Parts of the tibialis posticus and 
flexor long^ digitomm of a child in whom the tendons of these mnscles 
were divided a short time before death. The ends of the divided ten- 
dons, retracted about two lines asunder, are united by a slender bond 
of new formed substajice. 

y. 35. — ^Two portions of a tendo Achillis, which had been probably 
torn apart a short time before death. From a subject brought into the 
dissecting rooms. 

Y. 33. — One mon£h, — A portion of the tendo Achillis, of a man aged 
thirty-two, which was divided one month before the leg was ampu- 
tated. 

Deposit of Ubatb of Soda in the Tendons. 

Y. 29.— A mass of urate of soda removed from around the tendons 
of the extensor communis digitorum. The crystals have the ordinary 
acicular character of urate of soda. From the body of an old woman 
who had long suffered from gout. 

Tumoues. 

Tumours in connection with tendons are not often met with ; the 
following are the only specimens in the Museum. 

Fibrous tumours, 

Y. 32. — A fibrous tumour, involving and blended with the tendons 
of the flexor carpi radialis, palmaris longus, and flexor sublimis. It 
had existed, slowly enlarging, for five years, but had never occasioned 
the slightest inconvenience. 

It was removed after death from the right forearm of a man who died 
from acute pneumonia. 

Ca/iMier, 

Y. 16. — ^A medullary cancerous tumour growing in the substance of 
the tendon of the rectus femoris muscle, immediately above the patella. 
The patella, divided at its centre, is seen beneath the tumour. A woman, 
thirty one years old, presented herself at the hospital with a tumour 
larger than a hen's egg, and growing either upon or, as it seemed more 
probable, in the substance of the patella, and expanding its walls. She 
stated that she first observed it seven years before ; it had increased for 
five years slowly, but latterly its growth had been rapid. On operating, 
and when an incision was made into it, it appeared to be a fibrous 
tumour of the rectus tendon, separated from the knee-joint only by a 
thin layer of efynovial membrane, closely adherent to its surface. As it 
could not be extirpated without opening the joint, it and the patella 
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were removed together. - For a time the patient did well, but the disease 
returning in the scar, amputation was performed through the middle 
of the thigh, but she died of exhaustion. The microscopic appearance 
of the growth is distinctly medullary, and the secondary formation was 
soft, mottled, pink, and like brain matter. 



DISEASES OF SHEATHS OF TENDONS. 

Inflammation. 

A slight degree of inflammation of the synovial lining of the 
sheath of a tendon, accompanied by effusion into the synovial 
cavity (t^nosinite cr^pitante), occasionally occurs, especially in the 
forearm, as the result of over-exertion. 

A much more severe form, however, of inflammation in the 
sheaths of tendons, constituting one form of whitlow (paronychia 
tendinosa), is frequently met with. The inflammation, which j^ 
generally the result of a punctured or poisoned wound, although it 
may arise spontaneously, runs a very acute course. The sheath of 
the tendon becomes rapidly distended with pus, and if the tension 
is not relieved by a timely incision the tendon dies from the 
destruction of its blood-vessels. In severe cases the suppuration 
may spread along the sheath of the tendon into the palm of the 
hand, or even under the annular ligament into the forearm, whilst 
at the same time the periosteum covering one or more of the 
phalanges is destroyed, and the denuded bones sufEer necrosis. 

I. 101. — ^The second phalanx of a thumb, separated after necrosis, 
which was connected with a whitlow. 

I. 228. — ^The last phalanx of a thumb, which exfoliated almost entire, 
in a case of whitlow. 

Ganolion. 

A ganglion is a cyst-like enlargement of the sheath of a tendon 
filled by serous fluid. Two forms are described — the simple and 
compound. The simple occurs generally in connection with the ex- 
tensor tendons at the back of the wrist ; it is regarded by Sir James 
Paget as a *' cystic transformation of the cells enclosed in the 
fringe-like processes of the synovial membranes of the sheath." 

The compound consists of the dilatation of the sheaths of several 
of the tendons. It commonly occurs in connection with the 
tendons that pass under the anterior annular ligament of the wrist, 
and is generally spoken of as a palmar bursal ganglion. 

The walls of ganglia frequently become thickened and villous- 
like on their internal surface. Melon-seed-like bodies, resembling 
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those in borss, are found both free in the interior and attached by 
slender peduncles to the walls. 

Y. 19. — ^Part of a hand and foreann, in which the sheaths of the 
extensor tendons of the finger and thnmh have been greatly enlarged 
by aocamnlation of flnid containing small cysts. The diseased sheaths 
are Liid open, and one of them is shown extending np half the forearm. 
The walls of the sheaths are thickened, their internal surfaces in many 
parts granolar or like macons membrane. The partitions between 
some of them appear to have been absorbed, so that seyeral form one 
cavity. 

Y. 20. — A collection of nomerons round and oval cysts, with soft 
pale walls» which were found in the diseased sheaths dT tendons last 
described. They floated in an opaque-yellow and moderately thick 
flnid. 

Y. 21. — ^A collection of cysts like those last described, bat rather 
larger and with thinner walls, which were removed from the bursa 
beneath the a-tmiiTar ligament of the forearm of a young woman. 
/There is a cast of the forearm. No. 120. 

Y. 22. — ^A coUection of soft solid bodies, removed from the sheaths 
of tendons. Most of them are thin, oval, flat» sharp-^dged, and smooth, 
like melon-seeds ; some are of irregular shape or branched. 

DISEASES OF BUBS^. 

BurssB, from the constant irritation to which they are exposed by 
pressure or friction, are liable to undergo various changes, both in 
their walls and their contents. The following are the conditions most 
frequently met with. 

Simple enlargement with collection of serotu fluid in (he interior. 

Y. 25. — Part of the left knee-joint of a child, with the muscles and 
tendons forming the inner boundary of the popliteal space. The bursa 
between the tendon of the semi-membranosus and the inner head of the 
gastrocnemius is enlarged, so as to form an elongated oval, lobed cyst, 
about two inches in length, and an inch and a half in width. 

Enlargement of the bursa in this situation is common. From 
the fact that the bursa frequently commnnicates with the joint, it 
is unwise to inject with tincture of iodine or other stimulant, as 
such treatment has sometimes set up destructive inflammation of 
the joint. 

Simple enlargement^ with collection of TneUm-seed-Uke bodies in {he 

interior. 

Thin, flat, oval, sharp-edged, smooth bodies, of a yellowish-white 
colour, resembling melon-seeds are frequently foimd in enlarged 
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bnnsd. They varj from a somewhat soft to a moderately firm eon- 
sisteney ; they are of varioaB sizes, usoaUy solid, occasionally hollow, 
and sometimes attached to the walls of the bursa by slender stalks 
or pedides. 

Among these bodies are sometimes fotmd others, irregular in 
shape and branched, but otherwise resembling them in structure. 

They appear to be formed by the coc^^ulation of portions of fibrine 
contained in the fluid of the distended bursas ; or, in other instances, 
by small detachments of the fringe-like growths which sometimes 
project &om the bursal walls* The bodies are sometimes found 
attached by slender stalks that are probably in process of forma- 
tion. 

y. 12. — ^A shonlder-joint, exhibiting an enlargement of the bursa 
between the deltoid muscle and the capsule. The lining of the bursa 
is smooth, like the snr&oe of a serous membrane. At the bottom of 
the bottle are numerous melon-seed-like bodies. 

Y. 22. — ^Melon-seed-like bodies from an enlarged bursa. 

y. 17. — ^In this specimen the melon-seed-like bodies lying at the 
bottom of the bottle are hollow. 

y. 28. — ^In this specimen many of the bodies are attached by slender 
pedicles to the bursal walls, and are of an irregular lobulated shape. 

Enlargemeni with fibrotts hands stretching cLcrass the interior. 

These bands or cords are probably produced in part by the 
stretching and elongation of inflammatory adhesions, and in part (in 
the case of adventitious bursss) by portions of fibrous tissue, which 
were left stretching across the cavity as the bursa was developed. 

y. 13. — Two enlarged bursse, removed with the integaments from 
over the pateUs of the same person. The walls of both the bursss are 
thick, tough, and laminated, and cords are attached by one or both 
^tremities to their internal surfaces. 

y . 14. — ^A similar specimen, except that the bursa was distended by a 
honey-like fluid. 

y. 15. — A similar specimen, removed after death, with the patella and 
other parts. The enlarged bursa is laid open from the front, showing 
its interior traversed by numerous slender tendinous cords, from some 
of which lobulated growths are suspended. 

y . 27. — Part of a patella, with its borsa lying on its anterior surfiELce. 
The bursa is enlarged, the walls thickened, and tough fibrous cords 
pass across its interior, running aknost horizontally from side to side, 
attached at either extremity, but free in the rest of their extent. 

JEnlargement with thickening of the woMs. 

The thickening of the walls is due either to the concentric deposit 
of fibrine in the interior of the bursa, or to inflammatory infiltration 
of the walls themselves. 
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The thickening may proceed to such an extent as to completely 
fill the cavity of the bursa, which is thus conyerted into a solid 
tumour. 

Burs8B are, moreover, liable to acute attacks of inflammation, 
which frequently terminate in suppuration. Syphilitic gunmiata 
in their interior are also not uncommon. 

There are no specimens of acute or syphilitic inflammation of 
burssB in the Museum. 

Y. 28. — An enlarged bursa, removed from over the patella. Its walls 
are greatly thickened, and its interior is about half filled with tendi- 
nous cords and lobulated growths. Many of the latter are attached by 
slender pedicles, and are loosely suspended from the walls. 

Y. 16. — An enlarged bursa, removed with the integuments from the 
front of the patella. The walls of the bursa are between two and three 
lines in thickness, tough, fibrous, and laminated, and its cavity was 
nearly filled by a substance like fibrine or imperfect false membrane, 
some of which is still attached to its internal surface. 

Y. 18. — Two bursae, which were removed from the anterior sur&,ces 
of the patella of the same person. In each specimen the cavity of the 
bursa is almost completely obliterated by the formation of a firm fleshy 
substance in it, thickening its walls. 

Y. 17. — Sections of a ^seased bursa, which was removed from the 
front of the patella. In consequence of long-standing disease, its walls 
have become from one to four lines in thickness, and very hard, tough, 
and coarsely fibrous. Its internal sur&ce is irregular, and its cavity 
was filled by a small quantity of yellow fluid, in which the small white 
bodies, now lying at the bottom of the bottle, were contained. 

INJURIES AND DISEASES OP FASCIA. 

OONTBACTION OF THS PaLMAB FASGI^E. 

Y. 23. — Fart of a hand, in which the middle and ring fingers were 
permanently flexed, in consequence of the thickening and contraction of 
the portions of the palmar fascia connected with them. 



CHAPTER VI. 

DISEASES AND INJURIES OP THE SPINE. 

ANGULAR CURVATURE. 

AsrauLAB curYatare, also called Pott's currature, because it 
was first accuratelj described bj Percival Pott, is produced by the 
destruction of one or more of the bodies of the yertebrsB and inter- 
Tertebral cartilages, and the consequent falling forwards of the 
upper portion of the spine so as to form an angle with the lower. 
It must be distinguished from lateral curvature, which is produced 
bj the unequal compression of the intervertebral cartilages, and is 
unaccompanied by ulceration of the bodies of the vertebrsB. 

Angular curvature is generally met with in strumous children ; 
its usual situation is in the dorsal region, but it may occur in any 
part of the spine. 

It is generally held that the destruction of the vertebrsB and 
intervertebral cartilages is the result of strumous caries beginning 
in the bodies of the vertebrsB ; but there are some, among whom is 
the author, who maintain that the intervertebral cartilages are more 
often the first to suffer than is generally allowed. For in many 
specimens, as pointed out by Drs. Wilks and Moxon, " a vertebra 
is often found apparently destroyed in its middle by disease, but on 
closer examination the two portions, which appear to be the remains 
of one, are foimd to belong to two separate bones, the disease 
having commenced between them." Again, the occasional occur- 
rence of angular curvature of the spine in otherwise healthy adults, 
where there is some authentic history of a blow or fall upon the 
back, renders it probable that the affection sometimes begins in a 
slight laceration of the intervertebral cartilages, followed by de- 
structive inflammation of the intervertebral joint, and afterwards 
by ulceration of the contiguous vertebrse. Moreover, in such speci- 
mens, the healthy condition of the vertebrsB above and below those 
actually breaking down lends further support to this view, for in 
strumous caries the vertebree above and below are softened and in- 
filtrated with caseous material. The appearances presented by the 
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difiease as it begins in one or other of these ways may be studied in 
the following specimens. 

I. BEOINKINa IN THE BODIES — StBUMOUS CaBIES. 

In the bodies the disease begins either as strumous ostitis or as a 
** deposit " of miliary tubercle As described under struma of bone, 
the inflammatory material, or miliary tubercle, as the case may be, 
rapidly undergoes caseous change, and, together with the osseous 
trabeculsB, breaks down and disintegrates, leading to the destruction 
of the affected vertebrsB and subsequent ulceration and destruction 
of the neighbouring intervertebral cartilages. The characteristic 
yellow, cheesy appearance of the caseous material infiltrating the 
affected Yertebrn, and the ulceration of those yertebrss in which the 
disease is more advanced are seen in the following specimens. 

rV. 14. — Section of a spioe, with angular curvature. The disease is 
situated in the middle of the dorsal region of the spine; a large portion 
of the bodies of two vertebrsB are destroyed by ulceration. The bodies 
above and below the seat of disease are filled with caseous-looking 
materiaL The patient died of phthisis* 

See also lY. 15» 16, 43, and 44. 

n. BEoiNNiNa IN THE Iktbbvebtebsal Cabv ilaqes — ^Dbstbug- 
TivE Inflammation of the Intbbvebtebbal Joints. 

When the intervertebral cartilages are first affected, it is pro- 
bably either as the result of a slight laceration or other injuiy of the 
intervertebral cartilage, such as may occur from sprains or blows 
upon the back, or of a low form of inflammation (strumous) of 
the intervertebral joint. In whichever way it begins, the inflam- 
mation terminates in ulceration of the cartilage, and subsequent 
ulceration and destruction of the contiguous vertebral bodies. 

lY. 20. — Section of a spine, exhibiting disease in the dorsal and 
lumbar vertebr». Between two of the lower dorsal vertebrae the inter- 
vertebral cartilage is completely destroyed, and the adjacent surfaces of 
the bodies of those vertebrsB are slightly ulcerated. See also I Y. 21. 

Production of the angular deformity. 

No matter how the disease originates, the affected bodies and 
intervertebral cartilages, as we have seen, finaUy break down and 
disintegrate, and so leave a gap between the vertebra above and 
that below. Partly by its own weight and partly by the dragging 
of the abdominal muscles, the upper portion of the spinal column, 
thus undermined, falls forward, and necessarily forms an angle at 
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the seat of the disease with the lower portion. When the disease 
occurs in the dorsal region, the normal lumbar and cervical curves 
will be greatly increased by the efforts made to maintain the body 
in an upright position ; the angular projection is consequently 
thrown backwards, and the well-known hump-back produced. 
When the disease occurs at the lower end of the spinal column, 
there is no means of restoring the balance; the body therefore 
always remains tilted forwards, and walking or standing in an 
upright position is rendered impossible. 

Snb-series D. 30. — A spine, thorax, and pelvis. There has been 
nlceration of the bodies of the lumbar vertebrs, and of the sacrum in 
its whole extent. Four of the bodies of the lumbar vertebrsB are de- 
stroyed, and an angle is formed by the approximation of the vertebrsd 
above and below the situation of the disease ; but their union by bone 
is incomplete. The thorax is depressed anteriorly, so that a space of 
only two inches and a half intervenes between the ensiform cartilage 
and the ossa pubis, and the false ribs nearly touch the crests of the 
ilia. All the ribs arch upwards, and the sternum arches forwards. 

Sub-series D. 28. — ^The dorsal portion of a spine, with acute angular 
curvature, in consequence of destruction of the bodies of three vertebrsd. 
The aorta, upon the altered part of the spine, forms a very acute angle, 
which is directed backwards in correspondence with the angle of the 
spine itself. 

Sub-series D. 34. — ^A spine and pelvis. The spine presents an acute 
angular curvature in its dorsal region, the consequence of the destruc 
tion by ulceration of the bodies of the last nine dorsal and the first 
lumbar vertebrsB. Two of the ribs are united by bone to the spine. 
The pelvis is well formed. 

Sub-series D. 29. — ^A spine, with very acute angular curvature. See 
also lY. 14, 15, 16, 21, and 23. 

Sj^nal abscess. 

In some instances it would appear that the disease may termi- 
nate favorably without the formation of an abscess. It more com- 
monly happens, however, that the caseous material and partly de- 
stroyed vertebrsD break down into pus, which collects in front of 
the diseased vertebrsB in the angle formed by the falling down of 
the upper portion of the spine upon the lower. The periosteum 
and anterior common ligament, being naturally relaxed by the 
bending forward of the spine, readily yield, along with the pleura 
or peritoneum, as the case may be, to the pressure of the pus, and, 
becoming thickened and consolidated, form the abscess wall. 
The pus, which is prevented from going upwards by the overhang- 
ing of the spine, downwards over the front of the spine by the 
attachment of the common ligament, and backwards in consequence 
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of tbe bodies being generaJlj less diseased posteriorly, makes its 
way downwards by the side of tbe spine, and finally points some- 
where to the surface. When the disease occurs in the cervical 
region the abscess will point to the side of the neck or back of the 
pharynx (cervical or post-pharyngeal abscess). When in the dorsal 
or lumbar region the pus wiU make its way either downwards or 
backwards, by the side of the spine, giving rise to a psoas or lumbar 
abscess. 

Peoas abscess, — ^As already stated this may result from disease 
in either the dorsal or upper lumbar region. 

When it is due to disease in the dorsal region the pus makes its 
way downwards by the side of the spine, being prevented from 
passing backwards by the resistance of the ribs. On reaching the 
diaphragm it passes under the ligamentum arcuatum internum, and 
entering the sheath of the psoas descends in the substance of that 
muscle, and finally points under Poupart's ligament, external to 
the femoral vessels. 

Lumbar abscess. — This may also be due to disease in either the 
lumbar or dorsal region. The pus, meeting with some resistance, 
does not enter the sheath of the psoas, but makes its way back- 
wards through the quadratus lumborum and protrudes in the 
lumbar region, external to the erector spinsa. 

lY. 14. — Section of a spine with angular curvature. The disease is 
situated in the middle of the dorsal region of the spine, and large por- 
tions of the bodies of two vertebrsB are destroyed by ulceration. A soft 
caseous matter is deposited around the diseased bone, and is so abun- 
dant in front and at the side of the spine that it elevates the periosteum 
of the vertebrsB and the pleura costalis in the form of an abscess within 
the chest. A small piece of bone is separated from the rest by ulcera- 
ration, and is embedded in the caseous matter behind the ulcerated 
vertebrsB. 

lY. 40. — The last nine dorsal and the first lumbar vertebrsB of a child. 
The body of the eleventh dorsal vertebra is nearly destroyed, and those 
of the eighth, ninth, and tenth are completely destroyed by ulceration. 
The space left by their removal is diminished by the approximation of 
the vertebrsB above and below, producing an acute angular curvature of 
the spine, and is bounded in front by the periosteum and ligaments of 
the vertebrae detached and raised up over a collection of purulent fluid. 
The detachment of the periosteum is also continued over the front of 
the bodies of the seventh, sixth, and fifth dorsal vertebrsB, and these are 
hollowed out, except at their borders, by ulceration. The interver- 
tebral cartilages, from the eleventh vertebra to the eighth, are destroyed, 
but those above appear scarcely diseased. The posterior common liga- 
ment is raised and made to project into the spinal canal by purulent^ 
and probably tuberculous, matter collected behind the remains of the 
ulcerated vertebrsB. 
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11. 58. — A hip-joint, from a young woman, in wldcli the articular car- 
tilages of tlie femur and acetabulum liave been removed by ulceration, 
and the exposed surfaces of the bones are covered bj soft granulations 
and flakes of lymph. The capsular ligament is thickened, and the head 
of the femur and the acetabulum appear enlarged. At the anterior and 
inner part of the capsule there is a large oval opening with smooth 
defined margins. This opening was immediately beneath the tendon of 
the psoas and iliacus muscles in the situation at which the bursa natu- 
rally existing beneath that tendon sometimes communicates with the 
cavity of the hip-joint. 

A large psoas abscess had long existed in this patient, and it seemed 
probable that the pus having passed under the tendon of the psoas and 
iliacus muscles, and through the aperture of communication between 
the bursa and the joint, had excited acute inflammation of the latter. 

lY. 41, — Section of a spine from the sixth dorsal to the second lum- 
bar vertebrsB. The bodies of the ninth and tenth dorsal vertebrsB, and 
the portion of the fibro-cartilage between them, are destroyed by ulce- 
ration, and the approximation of their remains has produced an angu- 
lar curvature of the spine. The periosteum, with the anterior vertebral 
ligament, is detached both from these two and from the eighth and 
eleventh dorsal vertebrsB, and is raised over a collection of purulent 
fluid which projected into the posterior mediastinum, and appears to 
have communicated below with a psoas abscess. 

Progress of cure. 

As already stated, when the vertebr© and intervertebral sub- 
stance are destroyed, the tipper portion of the spine falls forward 
upon the lower. If the subject of the disease now be kept at rest, 
union of the approximated vertebrsB takes place. This union is 
greatly expedited by the changes which occur in the posterior 
segments of the spinal column. Thus, the ligaments uniting the 
arches and processes become greatly thickened, binding these parts 
firmly together, whilst at the same time the articular joints gene- 
rally become inflamed and afterwards anchylosed, and so act as a 
kind of splint, which keeps the approximated bodies firmly in posi- 
tion. If the bodies are well in contact before the consolidation of 
the posterior segment takes place, true bony anchylosis of the bodies 
will occur. But if the loss of substance is very great, and the parts 
become fixed by the changes which occur in the posterior segment 
before the bodies come completely into contact, bony anchylosis will 
not occur, and the gap thus, left will be filled up by the remains of 
the abscess and a certain amount of fibrous tissue. 

IV. 15. — Section of a spine, exhibiting disease in three of the bodies 
of the lower dorsal vertebr©, which was in progress towards its cure. 
IV. 17.— Portion of the spine of a child. The bodies of four of the 
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lower donal TertelmB are destrojed, and the anteriw parte of the bodies 
of the Tertebrs which were immediatelj aboTe and below the Bitnation 
of the disease are approximated and firmly united bj bone. 

lY. 23. — Section of a spine, exhibiting the process of reparation after 
extensiye disease. Twelye spinous processes are shown in the prepara- 
tion, but the bodies of only four yertebrsB ; eight bodies, therefore, hare 
been destroyed. The Tertebrs above and below these eight have been 
approximated, and are firmly united by bone with their remains and 
with one another. 

lY . 48. — Section of the lower dorsal and the first lumbar vertebro. 
The former, the seat of old j^^msuu^ have their bodies broken down and 
crushed together. In this condition they have become consolidated. 

OoTidUion of tpinal canal and cord. 

The spinal canal, constituting as it does a part of the posterior 
segment of the column, with the exception of being bent, is seldom 
materially interfered with ; its calibre at the angle is not, as a 
rule, diminished; sometimes it is even enlarged. Occasionally, 
however, it is encroached upon by portions of bone separated 
from the vertebrae, and occasionally it is perforated by pas from 
an abscess. 

As the bending of the canal generally takes place slowly, the 
functions of the spinal cord are seldom impaired ; sometimes, how- 
ever, when the bending takes place less slowly, a certain amount of 
paralysis occurs in the parte below. Under these circumstances 
impairment of motion is more common than that of sensation, a 
fact easily explained by the closer proximity of the anterior or 
motor columns to the bodies of the vertebrae than the posterior or 
sensory. The patient usually recovers from the paralysis, but at 
times the cord is so pressed upon that it becomes soft and diffluent. 

Sub-series D. 11. — Section of a spine, in which there has been de- 
struction by ulceration of the bodies of six of the dorsal and lumbar 
vertebrsB. The vertebrae above and below the seat of the disease have 
been approximated and firmly united by bone. There is an acute 
angular curvature of the spine, but the diameter of the canal which 
contamed the medulla spinalis b not lessened ; rather, by the extensive 
destruction of the bodies of the vertebrae, it is increased where the angle 
18 most prominent. See also IV. 36. 

Y' nl'"*^.® ^^^®^ ^^ ^^ * »P"*®' '^ ^^i<5^ *^® hodlea of the fifth 
ana sixth cervical vertebrae are completely, and those of the fourth and 

cul^ture^ PartiaUy, destroyed by ulceration. There is angular 
f f V, iv J • io^©r part of the cervical region, and the remains of 
"""iSrnm i^T ""^ ^^^ vertebra projecte far into the spinal canal. 
,„ fwv^ ^J^^ *^ y®*^8 old. There was a large ooUection of matter 
m front of the spine pressing iu the pleune. 



DISEASE OP THE UPPER OERVICAIi VEBTEBBiE. 177 

ly. 35. — ^Part of the dorsal portion of a spine. The anterior half of 
the body of the seventh dorsal vertebra is almost entirely destroyed by 
nlceration, and the body of the sixth is deeply ulcerated on its anterior 
surface. By the approximation and union of the sixth and eighth ver- 
tebrsB an angular curvature of the spine has been produced. A small 
rough process of bone has grown from the most prominent part of the 
angle into the spinal canal. Opposite to this projection the spinal cord 
was sofbened and reduced in size. 

YII. 7. — ^Fart of a spinal cord from the same case as that from 
which the above specimen was taken. A portion of it, about half an 
inch in length, is soft and reduced to less than half its natural size. 

lY. 48. — Section of the lower dorsal and first two lumbar vertebrsB. 
The spinal canal at and above the curve is slightly narrowed. The 
cord is compressed in this situation. 

lY. 42. — Section of a child's spine, from the second cervical to the 
the third dorsal vertebra. A collection of purulent fluid existed 
between the diseased vertebrsB and their periosteum, both in front of 
the bodies and behind them, and part of it was discharged by ulcera- 
tion into the spinal canaL ' 

Disease of the two TJppeb YEBTESBiB and of the Articula- 
tions BETWEEN THE AtLAS AND OCCIPITAL BONB. 

Disease of the two upper yertebrse and of the articulations between 
the atlas and occipital bone, from the fact that the atlas has no 
body, and that there are no intervertebral cartilages between the 
axis and atlas, and between the atlas and occipital bone, differs 
from the disease of the other vertebrse, which, as we have seen, 
chiefly attacks the bodies and intervertebral cartilages. It there- 
fore requires a separate description. 

The articulations between the axis and atlas, and between the atlas 
and occipital bone resemble other synovial joints, and are subject to 
similar diseases. The affection, however, to which they are most 
liable is that which is commonly designated " strumous disease." 
The articulations between the atlas and axis are those most fre- 
quently attacked, the disease beginning either as a low chronic 
inflammation of the synovial membranes or as caries of the odon- 
toid or articular processes. The pathological changes which ensue 
are the same as those already described under strumous disease of 
the joints. The cartilages, and subsequently the bones, become 
ulcerated, and the ligaments softened, elongated, or destroyed. The 
disease may terminate in sudden death from the giving way of the 
transverse ligament or the separation of the odontoid process, and 
the consequent compression of the upper part of the spinal cord 
through the sliding forward of the atlas upon the axis. As the 
ligaments, however, retaining the atlas in contact with the axis 

12 
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generally yield but slowly, and as the thickening of the parts 
around the affected joints further tends to keep the bones in appo- 
sition, the displacement of the atlas is usually Tery gradual ; the 
cord, under these circumstances, escapes sudden compression, and 
neither death nor paralysis occurs. 

If the parts are kept properly at rest the disease may terminate 
in anchylosis, and the patient escape with permanent deformity 
and a stiff neck. 

Strumous inflammation of the interarticuJaar joints, 

IV. 38. — Section of the upper part of the spine, of the occipital bone, 
and of the spinal cord. The connections of the second cervical vertebra, 
with the first, and with the occipital hone, had been destroyed, appa- 
rently by ulceration, and the anterior portion of the first vertebra and 
the basilar portion of the occipital bone have stmk down, so that 
the lower margin of the first vertebra is within a line of the upper mar- 
gin of the intervertebral substance between tbe second and the third ; 
and the whole of the odontoid process of the second projects straight up- 
wards into the cavity of the skull. The medulla oblongata is thus 
lifted up and stretched over the apex of the odontoid process, and as 
the pons retains its connection with the basilar portion of the occipital 
bone the axis of the medulla oblongata forms a right angle with the 
axis of the spinal cord. The displaced bones are held together by the 
thickened and consolidated adjacent tissues. Their texture appears 
indurated, but not otherwise diseased. 

The patient was a woman thirty-two years old. The most prominent 
sign of the disease, which was of four years' duration, was a constant 
acute pain at the base of the neck, just below the occiput. She had 
some difficulty in swallowing, and used to sit with her chin on her 
hand, or resting on her sternum; but she suffered no loss of sensibility, 
and was able to walk the day before her death. 

Cannes of the odontoid process 

IV. 46. — First and second cervical vertebrsB, with part of an occipital 
bone. The odontoid process of the axis, softened and ulcerated, is 
fractured across its base, just below the level of the transverse ligament. 
The latter, as well as the other adjacent structures, retain a natural 
appearance. 

From a woman, aged thirty-six years, who had enjoyed good health 
until four months prior to her death. She then began to complain of 
obscure pains about the back of the neck, which persisted. In moving 
about she carried her head stiffly, and always expressed a dread of 
movmg it suddenly. One morning while stooping over a tub, her head 
fell forward and she was seen to drop. When picked up a few seconds 
later she was dead. 

^\^A ^^'"^^^^^^ ^^ a. spine, in which the bodies of the second and 
third cervical vertebi-® are partially ulcerated. The remaining bone is 
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softened and yellow. The odontoid process has been completely sepa- 
rated at its base from the body of the second vertebra. 

JDislocatian of the aUcu. 

lY. 49. — An atlas and an axis. The odontoid process has been dis- 
located in such a manner as to leave only a very narrow space for the 
spinskl cord, and the bones have subsequently become anchylosed. 

They were fonnd in a graveyard at Aberdeen. 

lY. 27. — ^Portion of an occipital bone with the atlas. The atlas is 
displaced towards the left side. Its right half, projecting into the 
foramen magnnm, considerably diminishes the size of the aperture. 

Anchylosis of the interaHieular joints, 

rV. 26. — ^Portion of an occipital bone, with the three uppermost cer- 
vical vertebrsB. The occipital bone and the anterior half of the atlas are 
firmly and completely united by bone. The second and third vertebras 
are similarly anchylosed at their articular processes. These changes 
seem to have followed ulcerative disease, by which the odontoid process 
and the body of the second vertebra were changed in structure, and in 
part removed. 

lY. 33. — Portion of an occipital bone, with the first and second cer- 
vical vertebrsB. There is a nearly complete osseous union of the two 
vertebrse, and the odontoid process appears to have been superficially 
ulcerated. The anterior arch of the atlas exhibits a line of fracture ; 
but it does not appear probable that the anchylosis of the vertebrse was 
the consequence of the fracture. 

lY. 28. — Second and third cervical vertebrsB, firmly united by bone, 
v^hich has been chiefly formed round their articulations. Part of the 
odontoid process has been destroyed by ulceration. 

LATEEAL CTJEYATUEE. 

Lateral, unlike angular curvature, is due, not to ulceration of the 
bodies of the vertebree or intervertebral cartilages, but to an un- 
equal compression of the intervertebral cartilages from the habit of 
sitting or standing in one-sided positions. Hence it is common in 
young debilitated girls, whose muscles and ligaments are relaxed, or 
in subjects in whom a one-sided position of body is induced by the 
shortening of a Hmb the result of disease or injury. It is also a 
common accompaniment of rickets. 

The primary curve is almost always convex towards the right ; 
it generally occurs in the dorsal region, and is accompanied above 
and below by compensatory curves, i.e. curves whose direction is 
opposite, and sweep equal to that of the primary curve ; the lower 
or lumbar curve is generally more marked than the upper or 
cervical. 



180 DISEASES AND INJURIES OP THE SPINE. 

The yertebrsB and intervertebral cartilages are healthy, the 
former but little, if at all, altered in shape, the latter compressed 
wedge- wise, the base of the wedge looking towards the conyexity 
of the curve, so that . the transverse processes on the convex 
side are widely separated, while those on the concave side are 
approximated. In addition to the lateral deviation, the vertebrsB 
are rotated on their own axes, so that the front of the bodies is 
directed towards the convexity of the curve, and the spinous pro- 
cesses towards the concavity, while the transverse processes on the 
convex side project backwards, and those on the concave side for- 
wards. The ribs on the convex side of the curve, like the trans- 
verse processes, are abnormally separated, and with them are 
carried backwards by the rotation of the spine. They are at first 
directed downwards, lying nearly in contact with the bodies of the 
vertebrse, and then bending abruptly round the bodies of the ver- 
tebrsB are directed forwards and inwards towards the sternum, so 
that the cavity of the thorax on the side corresponding to the con- 
vexity of the curve is increasedin its antero-posterior and diminished 
in its lateral diameter. The ribs on the concave side are crowded 
together in the concavity of the curve, are carried forwards with the 
transverse processes, and are directed almost horizontally first out- 
wards and then straight forwards, only their extreme ends and their 
cartilages being directed inwards to the sternum (Sub-series D. 16). 
The cavity of the thorax on the side corresponding to the concavity 
of the curve, therefore, is increased in its lateral but diminished in 
its antero-posterior diameter. The sternum retains its natural 
position in the middle line, and the scapula on the convex side is 
more prominent and placed at a greater distance than is natural 
from the spinous processes. 

The projection backwards of the posterior parts of the ribs on the 
convex side of the curve is in some cases greatly marked, so that a 
deep longitudinal furrow is formed, limited mesially by the spinous 
processes, and laterally by the posterior parts of the ribs. 

The hump is formed by the angles of the ribs and the transverse 
processes on the convex side of the primary curve. 

Sab-series D. 16. — A spine, thorax and pelvis, from an adult woman. 
All the dorsal and the first two lumbar vertebrsB are comprised in a 
lateral curve, the convexity of which is directed to the right, and back- 
wards. There are slight compensating curves in the cervical and lower 
lumbar regions of the spine. The bodies of the vertebrae and inter- 
vertebral spaces are much deeper in the convexity than in the concavity 
of the curve ; they are also twisted round, so that what were their ante- 
rior surfaces are directed outwards, towards the convexity of the curve ; 
this outward direction being chiefly observed in those vertebrsB which 
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are in the middle of the coire, while those at eacli end of it gpradnallj 
approach nearer to their natural direction. Connected with this twist- 
in ^ of the bodies of the yertebrsB is a narrowing of the space between 
the spinous processes and the right transverse processes of the Ter- 
tebrae, i.e. the vertebral groove, although the spinous processes are 
directed rather towards the left side, that is, towards the concavity of 
the curve. The space between the spinous and left transverse pro- 
cesses is somewhat increased in widtb and depth. The thorax presents 
the characteristic appearance usual in lateral curvature. 

The cavitj of the pelvis is of ordinary size, but its antero-posterior 
axis, in correspondence with the obliquity of the lumbar vertebrae, is 
directed obliquely, from before backwards, and from right to left. 

Sub- series D. 21. — A spine and sacrum. The spine presents two 
lateral curves ; one in the dorsal region directed to the right, the other 
in the inferior dorsal and lumbar region directed to the left. The 
changes in the form and direction of the vertebrsB are similar to those 
shown in D. 16, but less in degree. 

See also Sub-series D. 22, 23, and 26. 

Sub-series D. 24. — A spine and pelvis, similar to those marked B. 16. 
There is considerable deposit of bone enlarging and surrounding the 
articular processes of those vertebrae which are comprised in the con- 
cavity of the curve ; a change which may also be observed, in various 
degrees, in many of the other specimens of lateral curvature. 

Sub-series D. 32. — ^A spine with two lateral curves in its dorsal region 
and one in the lumbar. The principal curve is in the superior dorsal 
region and is directed to the light side. The bodies are thinner on the 
concave than on the convex side of each curve, and there are thin 
growths of bone from their edges overlapping the thinner intervertebral 
cartilages in each of the concavities of the curves. 

Sub-series D. 25. — A spine, thorax, and pelvis. The middle of the 
dorsal region of the spine is strongly curved towards the left, and there 
are compensating curves convex to the right above and below this. The 
description of-Sub-series D. 16 will almost exactly apply to this speci- 
men, except that in this the primary curve is directed to the left, in 
that to the right, and in this the thorax is less flattened at its sides. 

POSTEBIOR CtrBVATXTBB — CtPHOSIS. 

In posterior curvature or cyphosis the spine is curved with its 
convexity backwards, but, unlike angular curvature, it is not 
dependent upon destruction of the bodies of the vertebrsB and 
intervertebral cartilages. It generally occurs in the dorsal region, 
and is then merely an exaggeration of the normal curve of the 
back. Like lateral curvature it is commonly the result of muscular 
debility and relaxation of the spinal ligaments, and of unequal com- 
pression of the intervertebral cartilages. It also occurs in rickets, 
and to a slight extent in most persons who are accustomed to much 
stooping. 
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In conseqiienoe of the deformity of the spine the pelvis is gene- 
rally increased in its antero-posterior diameter, bat diminished in 
its lateral. 

Sub-series D. 18. — ^Tbe spine of an aged person, which, in its whole 
extent, is cnnred with the convexity backwards, and a little to the right. 
The bones are all healthy, but light. 

Snb-series D. 20. — ^A similar specimen. 

Sab-series D. 17. — ^A spine, thorax, and pelvis. The spine in its 
dorsal region is curved with its convexity backwards and a little to the 
right. Hie thorax, projecting very far forwards, is flattened at its 
sides ,' its transverse diameter is only five inches ; its antero-posterior 
diameter is eight inches and a half. 

Snb-series D. 38. — Bones of the tnmk of an old woman. The dorsal 
portion of the spine is deeply curved backwards. The dorsal vertebraa 
are reduced in size anteriorly, but their texture is not distinctly altered. 
Between the ninth and tenth there is a deposit of new bone. The 
antero-posterior diameter of the chest is augmented, and the sternum 
is much curved forwards, but the height and width of the chest are 
diminished, the ribs anterior to the angles being nearly straight, and 
some of the lower intercostal spaces being almost obliterated. 

AlTTEBIOB CUBVATXJBE — ^LOBDOSIS. 

Anterior curvature or lordosis nearly always occurs in the lumbar 
region ; it consists in an increase of the normal lumbar curve. Like 
lateral and posterior curvature it is the result of the unequal com- 
pression of the intervertebral cartilages, and not of the destruction 
of the bodies of the vertebrsB or intervertebral cartilages. 

Lordosis in a slight degree is a frequent accompaniment of rickets 
and disease of the hip- joint. 

BARER FORMS OF DISEASE OF THE SPINE. 

Disease of ths Arches of the Yebiebbje. 

lY. 22. — Portion of a spine, exhibiting ulceration of the arches of 
the vertebrsB. The left halves of the arches of the fifth, sixth, and 
seventh cervical vertebrsB are almost completely destroyed. A portion 
of the ulcerated bone was separated, and pressed upon the spinal cord. 
The remaining portions of the bones are of their natural texture. 

Ghbonio Rheumatic Abthbitis. 

II. 71. — A lumbar vertebra with chronic rheumatic disease, more 
especially of its articular processes. 

Ttjmotjbs of the Spiste. 

The vertebrflB may be the seat of any of the tumours which 
ordinarily affect bone . 
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Enehondromaia. 

I. 115. — A cartilaginons tiunour inyading the Bpinal canal through 
the intenrertebral foramina. The growth appears to originate in the 
heads of the ribs. 

Spindle'CeUed sarcomata, 

TV. 47. Lower cervical vertebrsB with a growth involving the body of 
the sixth. Everywhere the enter wall of this bone is pnshed irregularly 
before it, forming in front a considerable nodnlated prominence, and 
behind, a less marked and smooth projection. On either side the 
tumour has made way through its bony envelope, involving the sixth 
transverse process, and projecting laterally through the fifth and sixth 
intervertebi-al foramina. At the last-named points it involves, chiefly 
on the right side, the nerves which principally form the brachial plexus. 
The vertebral arteries pass through the lower end of the tumour, and 
the canal of the right is somewhat narrowed. 

The spinal cord is compressed by the expansion of the posterior wall of 
the body of the sixth cervical vertebra, the antero-posterior diameter 
being lessened chiefly upon the right side. A portion of bone is separated 
from the remainder of the body to show the extent of encroachment 
upon the canal. The woman from whom this preparation was obtained 
died with spindle-celled sarcomata originating in the uterus produced 
as a secondary formation in the pericardium, lungs, and in the body of 
the sixth cervical vertebra. Before death she suffered from paralysis, 
more especially of the right arm and leg. 

Melanotic aarcomcUa, 

1, 190. — Melanotic growths in the cancellous texture of the lumbar 
vertebrffl. 

Sci/rrhotis ca/ncer. 

TV. 39. — Sections of seven dorsal vertebrse, from a man who died with 
scirrhous cancer of the breast and other organs. Five of these verte- 
braB are affected with scirrhous cancer. In the first and last two the 
cancellous tissue is filled, and in great measure displaced by firm 
greyish substance, which had exactly the same characters as the cancer 
of the breast. Of the two middle vertebrse nothing remains but frag- 
ments, infiltrated with cancerous substance, and enclosed in a cavity 
which was filled with other detached fragments and softened cancer. 
The intervertebral substance between these two vertebrse is dis- 
organised, and its remains lie in the cavity with their fragments; 
the corresponding substances between the vertebrse above and below 
are softened at their centres. 

FRACTURE OF THE SPINE. 

Fracture may occur in any part of the spine, but is most frequent 
in the cervical region. The character and extent of the injuries 
sustained by the vertebrse and their connecting ligaments Tary con- 
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siderablj, according as the fracture \a produced by direct or indirect 
violence. The condition of the parts can therefore be conveniently 
studied nnder the heads of fracture from direct and fracture 
from indirect violence. 

Fbactuse from Dibect Violence. 

As direct violence can necessarily only be applied to the spinal 
column posteriorly, it falls primarily upon the spines and arches of 
the vertebrae. Hence, when the force is but moderately severe, the 
spines may be fractured or detached without implication of the 
spinal canal or vertebral bodies ; or the fracture may extend to the 
arches on one or both sides, the bodies still escaping. When, how- 
ever, the fracture is the result of a very severe blow, such as that 
from a crane, or of a fall from a great height upon the back across 
a wall or beam, the spine is, as it were, bent violently backwards, 
tearing asunder the structures constituting the anterior segment of 
the column and crushing those constituting the posterior. Hence 
the bodies of the vertebrse are generally found uninjured, but 
wrenched apart, the intervertebral substance ruptured, and the 
anterior common ligaments torn ; whilst the arches of the vertebrae, 
the articular processes and spines are fractured and crushed. 

In injury from this form of violence the vertebrae above the seat 
of fracture are very frequently displaced forwards, as the articular 
processes being fractured and the intervertebral substance torn, 
nothing remains to retain the vertebrae in position. 

IV. 7. — Portion of a spine, in which the right half of the posterior 
arch of the atlas has been completely detached by fracture. 

Sub-series D. 1. — Portion of a spine, in which a fracture extends 
obliquely through the body of the tenth dorsal vertebra, its superior 
articular processes, and the inferior articular and spinous processes of 
the ninth dorsal vertebra. 

Sub-series D. 2. — Portion of a spine, with oblique fractures through 
the arches of the fourth and fifth cervical vertebrae, and a vertical 
fracture through the body of the fifth. 

Sub-series D. 3. — Portion of a spine, with a transverse fracture 
through the body of the twelfth, and a vertical one through that of the 
eleventh, dorsal vertebra. 

IV. 6. — Portions of a spine, in which there is an extensive commi- 
nuted fracture of the arches and bodies of the fifth, sixth, and seventh 
cervical, and first dorsal, vertebrae. 

IV. 59. — The first lumbar vertebra of a man, from whom specimen 
VII. 17 was taken. Through the body there is a nearly horizontal 
fracture. When examined the cleft was a little open in front, but 
there was no material displacement of either fragment. 
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Fbactitbe fbom Indibbgt Yiolence. 

When the yiolence is indirect, such as that receiyed in a fall from 
a great height upon the head, or from catching the head in trayel- 
ling under a tunnel, or from a heayy weight falling upon the head 
and shoulders, the spine is bent yiolentlj forwards, crushing the 
structures forming the anterior segment of the column and tearing 
apart those forming the posterior. Hence one or more of the bodies, 
especially their anterior part, and interyertebral substances are frac- 
tured and crushed between the yertebrsB aboye and below, the pos- 
terior part of one of the fractured bodies being frequently driyen 
backwards into the yertebral canal. The spines, articular processes, 
and arches, on the other hand, are wrenched asunder, and their 
connecting ligaments torn. 

Fracture of the sternum is occasionally combined with this form 
of fracture of the spine from the chin coming in yiolent contact with 
the sternum as the spine and head are doubled forwards; it may 
be said that in such cases the thorax is broken through. 

lY. 1.— Section of a spine, in which there* is a fracture of a dorsal 
yertebra, either the third or the fourth. The front of its body is 
crashed between the yertebrse aboye and below it, and the posterior 
part has been driyen backwards into the spinal canal, and has com- 
pletely diyided the cord. The spinous and articular processes of the 
fractured yertebrsB are torn away from those of the yertebra aboye it, 
leaying a wide gap at the posterior part of the spinal column. 

rV. 4. — Section of a spine, in which there is fracture of the body of 
the sixth ceryical yertebra. The middle and fore part of the body is 
crushed between the two adjacent yertebrs ; and its posterior part is 
pressed backwards into the spinal canal, so that the spinal cord mnst 
haye been nearly diyided. The spinous process of the yertebra retains 
its natural position. 

rV. 64.— Specimen of fracture of the last cervical yertebra. 

lY. 61. — Section of pai't of a spinal colunm in middle dorsal region. 
There had been dislocation between the seyenth and eighth dorsal 
yertebrae with fracture of the body and spinous process of the former. 
The line of fracture can be seen in the specimen lY. 62. 

Condition op the Spinal Coed. 

The spinal cord may altogether escape, as in those cases when the 
spines only are broken off, or the yertebrse little, if at all, displaced ; 
or it may be completely diyided or crushed ; or, again, so bruised 
and injured that it rapidly softens and becomes diffluent. Some- 
times, as in fractures from indirect yiolence, the anterior columns 
are alone injured, the posterior part entirely escaping. Under such 
circumstances motor paralysis only results, sensation being little, if 
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at all, impaired. When the fractare occurs below the second 
lumhar vertebra the cord necessarily escapes, as it terminates at 
this spot 

Cord more or leas divided or crushed. lY. 60. — Fracfcnre of one of the 
lower cervical vertebra with displacement of the parts above and below 
the line of fractare. Bj the removal of the spines and arches of the 
vertebrsB, the spinal cord is shown to* have been nearly torn across at a 
spot imediately opposite to the injured bone. The accident happened 
three months before death. 

lY. 65. — Cervical spine of a boy fifteen years old, showing fractare 
and dislocation of the fifth cervical vertebra. The spinal cord was 
destroyed at the seat of injary so that there was complete paralysis of 
motion and sensation of all parts below. In spite of this the patient 
sarvived the accident one year^and seven months. 

B/wptwre of, cmd eaBtra/vasation of blood into, grey svhstance. — YII. 11. — 
Section of the cervical portion of a spinal cord. Its exterior appears 
nnchanged, bat in its interior there is an extravasation of bloody with 
raptare of its grey sabstance. 

The injary was prodaced by a forcible bending forwards of the head. 
One of the lower cervical vertebrsB was fractared and displaced. 

Anterior eolwmns injured. Posterior unaffected, IV. 53. — Section of 
the cervical vertebrsB and spinal cord of a man who was strack violently 
on the forehead, his head being wrenched backwards. This prodaced 
almost complete paralysis of motion from the neck downwards antil 
his death, three weeks after the accident. Sensation was never 
impaired. The intervertebral sabstance between the foarth and fifth 
vertebrsB was raptared, one of the tabercles of the spinons process of the 
fifth vertebra was crashed and lay detached, the anterior fibres of the 
cord corresponding to the damaged intervertebral cartilage were 
softened, almost difflaent and discoloared. The posterior fibres of the 
same part were normal. 

IV. 56. — Fractare of the spine, from a heavy man, sBt. j63, who fell 
npon his head and shoolders. The intervertebral sabstance between 
the last cervical and first dorsal vertebra had been torn through. The 
head and cervical vertebra have been dislocated forward in sach a 
manner that the first dorsal vertebra presses backward apon the cord. 
At this point the cord is crasbed, softened, and bloodstained. There 
was complete loss of motion below the nipple, bat no loss of sensation. 
He died on the fifth day afber the accident 

Com/pression of the cord. — IV. 52. A portion of the spinal colamn and 
cord, including part of the cervical and dorsal regions of a boy, aged 
fifteen. The colamn and cord are divided by a vertical section. The 
body of the foai'th cervical vertebra is crushed and driven backwards, 
the intervertebral sabstance above and below coming into contact in 
front, while the spinal cord is much compressed by the angular projec- 
tion thus prodaced. 
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BepiiAcembnt of the Fbactubbd Yebtebkjs bt Extension. 

lY. 62.— Right half of the specimen of which the left half is shown in 
lY. 61. It shows the almost complete repair that has taken place in 
the bones and soft textures of the spine, and the disintegration resulting 
from the injury of the cord. Prom a spare man, forty-eight years of 
age, who fell backwards for a distance of six feet off a scaffold on his 
shoulders. A well-marked displacement between the seventh and 
eighth dorsal yertebrsB was observable on his admission into the 
hospital, the seventh frith the bones above being carried forwards, and 
a depressed groove from the fourth to the broken seventh spinous 
process being manifest. The superior articular processes of the eighth 
could be felt. The ordinary symptoms of lesion of the corresponding 
part of the spinal cord were present. The patient under chloroform was 
subjected to extension by means of pulleys with the result of replacing 
the bones in their normal position, the distortion being entirely 
removed. He died, however, from exhaustion consequent on the para- 
lysis at the end of nine weeks from the receipt of the injury. 

lY. 63. — Lower dorsal and upper lumbar portions of a spine, from a 
man twenty-nine years of age, who, whilst wheeling a barrow filled 
with gravel, was knocked down by the sudden fsilling of a tree on his 
back. (He lived for more than a year aft^r the injury.) When 
examined soon after the injury an angular projection was discovered in 
the lumbar region and extension was made by persons pulling at the 
superior and inferior extremities with the desired effect of greatly 
lessening the projection. 

The specimen shows that the first lumbar vertebra had been fractured 
in a transverse direction extending obliquely downwards and forwards 
through the upper third of its body ; the upper part of the vertebral 
column together with the upper fragment of the fractured vertebra had 
been thrown forwards, the superior fragment resting on the fore and 
upper part of the inferior fragment, to which it is connected by callus. 
The corresponding articular processes of the last dorsal and first 
lumbar vertebrsB had been dislocated, those of the former having been 
thrown upwards and forwards. 

COMPBESSION OF THE COBD BBUEYED BY OpEBATION. 

lY. 54. — The lower cervical and upper dorsal vertebra of a man who 
fell down a ship's hold and fractured his spine. The fracture extended 
obliquely through the fourth dorsal vertebra and the intervertebral 
cartilage above. The spines of the injured and adjoining vertebrse were 
removed by operation with relief of the symptoms of compression of the 
cord. On the fifteenth day after the operation, while the man was 
being removed from one bed to another, the spine not being supported, 
he became suddenly and completely paraplegic, and died three or four 
days after. Opposite the fracture the cord was diffluent. 
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IT, 50.— Model of an atlas and axis. The atlas is dislocated and the 
odontoid process fractured* The spinal cord was not injured. 

Of lower five cervical vertebra. 
UnaeeompcmUd byfraekire of the articular processes, — IV. 8. — Portion 
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of a spine, in which there is complete dislocation of the bodies and 
articnlar processes of the fifth and sixth cervical vertebrsB, without anj 
fracture. 

lY. 12. — Sections of a spine in which there is a complete dislocation 
of the bodies and articular processes of the fourth and fifth cervical 
yertebrsB without any fracture. The fourth vertebra is carried for- 
wards, so that the posterior margin of its body rests on the anterior 
margin of the body of the fifth, and the apex of its spinous process rests 
on the base of the spinous process of the fifth. 

The patient, a robust man twenty-two years old, fell with a heavy 
weight on his head and upper part of his neck. He was immediately 
deprived of all sensibility in the trunk and limbs, and of all power over 
the voluntary muscles of those parts. He died three days and a half 
after the fiaJl. 

lY. 13. — Portion of a spine, in which there is a complete dislocation 
of the articular processes of the sixth and seventh cervical vertebrsB, 
and a partial dislocation of their bodies, without any fracture. The 
right half of the intervertebral cartilage is torn through ; the left half 
is nearly entire. The articular processes of the sixth vertebra were 
raised up above those of the seventh, but had not passed to the front of 
them. 

The patient fell, from a height of about sixteen feet, on his head, and 
his neck was bent by the weight of his body. He lost all sensibility 
aud power of voluntary motion in the trunk and limbs, and died on the 
third day after the fall. 

Accompanied by fradwre of the articular processes. — I Y. 3. Portion of 
a spine, in which there is dislocation of the articular processes of the 
fourth and fifth cervical vertebrsB, with fracture of the lower edge of the 
left inferior articular process of the fourth, and a separation of the 
intervertebral cartilages uniting the bodies of the fourth and fifth, and 
of the fifth and sixth. 

lY. 10. — Portion of a spine in which there is dislocation of the 
bodies and articular processes of the fifth and sixth cervical vertebras 
with fracture of the articular processes of the fifth. The articular 
processes of the fifth are raised up from those of the sixth, but have not 
passed to the front of them. The posterior part of the intervertebral 
cartilage appears to have been deeply torn. 

lY. 2. Portion of a spine, in which the articular processes of the 
fifth and sixth cervical vertebras are dislocated, and the right articular 
process and body of the sixth are broken. The intervertebral cartilage 
between the fifth and sixth vertebrae is also completely torn across. 
The spinal cord has been divided along its middle for the purpose of 
showing the softening and laceration of its substance opposite the 
injured vertebras, and especially in the line opposite the division of the 
intervertebral cartilage. 

lY. 1] . — Portion of a spine, in which there is dislocation of the bodies 
and articular processes of the fifth and sixth cervical vertebrae, with 
fracture of the sixth. The right inferior articular process of the fifth 
has passed to the front of the right superior process of the sixth ; the 
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Bepaib aftbb Fractubb. 

Snb- series D. 5. Section of a spine. There has been a comminuted 
fracture of the body of the first lumbar yertebra. A fragment of the 
body has been pushed backwards into the vertebral canal, completely 
obliterating it. Some new bone is formed in front of the spine above 
and below the fracture, and holds the adjacent vertebrse together. 

The patient, an adult, lived about three months after the injury. 
There was no paralysis of the lower limbs. 

The Cauda equina, as is common, has in this cue escaped. 

DISLOCATION OP THE SPINE. 

Dislocation of the spine is nearly always associated with fracture 
of the articular processes. It occasionally occurs, however, in the 
cervical region entirely unaccompanied by fracture, and is said to 
have occurred in the dorsal and lumbar, but from the manner in 
which the articular processes are interlocked in these regions it is 
difficult to conceive how dislocation without some amount of frac- 
ture is possible. 

Dislocation is nearly always incomplete. One vertebra is never 
displaced singly, the vertebrse above being always carried along 
with it. The interarticular cartilages and connecting ligaments are 
more or less torn. The spinal cord may be uninjured, or it may be 
completely crushed or torn across at the seat of injury. The 
spinal nerves may be compressed or torn as they pass through the 
intervertebral notches. 

I. Dislocation in Cebvical Beoion. 
Of aUaa from CLxis. 

Dislocation of the atlas from the axis is rare. It is accompanied 
either by fracture of the odontoid process or by rupture of the 
tranverse ligament, and is generally immediately fatal, the atlas 
along with the occipital bone slipping forward upon the axis, and 
crushing the upper part of the spinal cord. This is not invariably 
the result, however, as in the following model the cord is said to 
have been uninjured. 

Dislocation of the occipital bone from the atlas is so rare that it 
may be left out of consideration. 

lY. 50. — Model of an atlas and axis. The atlas is dislocated and the 
odontoid process fractured. The spinal cord was not injured. 

Of lower five cervical vertebra, 
Unaccom/panied hy fracture of the artictdar processes, — lY. 8. — Portion 
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of a spine, in which there is complete dislocation of the bodies and 
aj-ticnlar processes of the fifth and sixth cervical yertebriB, without any 
fracture. 

lY. 12. — Sections of a spine in which there is a complete dislocation 
of the bodies and articular processes of the fourth and fifth cervical 
▼ertebraa without any fracture. The fourth vertebra is carried for- 
wards, so that the posterior margin of its body rests on the anterior 
margin of the body of the fifth, and the apex of its spinous process rests 
on the base of the spinous process of the fifth. 

The patient, a robust man twenty-two years old, fell with a heavy 
weight on his head and upper part of his neck. He was immediately 
deprived of all sensibility in the trunk and limbs, and of all power over 
the voluntary muscles of those parts. He died three days and a half 
after the fall. 

lY. 13. — ^Portion of a spine, in which there is a complete dislocation 
of the articular processes of the sixth and seventh cervical vertebrss, 
and a partial dislocation of their bodies, without any fracture. The 
right half of the intervertebral cartilage is torn through ; the left half 
is nearly entire. The articular processes of the sixth vertebra were 
raised up above those of the seventh, but had not passed to the front of 
them, 

The patient fell, from a height of about sixteen feet, on his head, and 
his neck was bent by the weight of his body. He lost all sensibility 
and power of voluntary motion in the trunk and limbs, and died on the 
third day after the fall. 

Accompanied by fradwre of the articular processes. — lY. 3. Portion of 
a spine, in which there is dislocation of the articular processes of the 
fourth and fifth cervical vertebra, with fracture of the lower edge of the 
left inferior articular process of the fourth, and a separation of the 
intervertebral cartilages uniting the bodies of the fourth and fifth, and 
of the fifth and sixth. 

lY. 10. — Portion of a spine in which there is dislocation of the 
bodies and articular processes of the fifth and sixth cervical vertebrae 
with fracture of the articular processes of the fifth. The articular 
processes of the fifth are raised up from those of the sixth, but have not 
passed to the front of them. The posterior part of the intervertebral 
cartilage appears to have been deeply torn. 

lY. 2. Portion of a spine, in which the articular processes of the 
fifth and sixth cervical vertebrae are dislocated, and the right articular 
process and body of the sixth are broken. The intervertebral cartilage 
between the fifth and sixth vertebrae is also completely torn across. 
The spinal cord has been divided along its middle for the purpose of 
showing the softening and laceration of its substance opposite the 
injured vertebrae, and especially in the line opposite the division of the 
intervertebral cartilage. 

I Y. 11 . — Portion of a spine, in which there is dislocation of the bodies 
and articular processes of the fifth and sixth cervical vertebrae, with 
fracture of the sixth. The right inferior articular process of the fifth 
has passed to the front of the right superior process of the sixth ; the 
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oorresponding processes on the left side more nearly retain their places, 
so that the npper part of the spine is twisted round towards the left 
side. 

lY . 5. — ^Portion of a spine, in which there is dislocation, with fracture 
of the edges of the articnhir processes, of the sixth and seventh cervical 
reriebrsB. The body of the sixth ceryical vertebra is separated from 
the intervertebral cartilage below it, and projects in front of the 
seventh. 

IL Dislocation nr Dobsi-Lumbab Begiok. 



Aecompanisd hyfiraehire of ike arUcular proeesset. Sub-series D. 4. — 
Sections of a spine, in which it is probable that there had been a 
fracture and dislocation of the first lumbar and the last dorsal vertebrsB. 
The first lumbar vertebra, unchanged in texture, but deprived of the 
fore part of the upper margin of its body, is thrown backwards, so that 
its fractured anterior margin is placed under the x>08terior margin 
of the body of the twelfth dorsal vertebra. They appear as if the 
last dorsal vertebra, with the superior portion of the spine, had 
been pushed forwards and downwards, breaking off and sliding over 
the upper and anterior margin of the first lumbar. In this position 
the two vertebrffi are firmly fixed by bone deposited in front of the 
angle formed by their bodies. At the angle thus formed the body of 
the first lumbar vertebra projects into the spinal canal, reducing it to 
a fourth of its natural diameter. A distance of an inch intervenes 
between the spinous processes of the last dorsal and the first lumbar 
vertebras. On the right side their corresponding articular surfaces 
appear to have been separated and re-united by bone ; on the left side 
the inferior articular process of the last dorsal vertebrea is wanting, but 
there are appearances as if it had been united to the posterior part of 
the body of the displaced first lumbar vertebra: it was probably 
detached in the dissection. 



MALFORMATIONS OF THE SPINE. 
Spina Bifida. 

« 

Spina bifida is a swelling in the middle line of the back, formed 
by the protrusion of the spinal membranes through a congenital 
fissure in the spines of one or more vertebreB, the result of an 
arrest of development of the neural arches. 

It may occur at any part of the spine, but is most common in 
the lumbo-sacral region ; by Henfry it is said to occur with the 
greatest frequency at the first sacral vertebra, whose neural arches, 
as he remarks, are the latest to unite. It is frequently associated 
with other malformations of the neural canal, especially with menin- 
gocele and with hydrocephalus. 

A spina bifida may be said to consist of a sac and its contents. 
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The sac, composed of the protruded membranes intimately blended 
together, is distended by a collection of flnid, and generally contains' 
either the spinal cord or some large nerre-roots. The membranes 
protruded are either the dura mater and visceral and parietal layers 
of the arachnoid, or the dura mater and parietal layer of the 
arachnoid only. In the former case, which is by &r the more 
common, the cavity of the sac communicates with the subarachnoid 
space, and contains cerebro-spinal fluid ; in the latter case it com- 
municates with the cavity of the arachnoid, and contains a fluid 
similar to that normally found in the arachnoid cavity. 

The relation which the spinal cord or cauda equina, as the case 
may be, bears to the sac varies ; in rare cases the cord appears spread 
out as a thin membrane lining the sac, a condition probably due to 
the distension of its central canal with fluid ; in other cases the 
spinal cord or cauda equina passes into the sac, and is connected 
with its walls in the middle line, or " a variable number of large 
nerves are connected to the sac, of which those which would naturally 
correspond to the vertebne implicated in the tumour pass through 
the membranes to their distribution, while the lower ones return 
into the spinal canal. Finally, only a few nerves may be found 
supplied to the sac and its envelopes, or no trace of nerves may be 
discovered" (Holmes). 

According to Mr. Prescott Hewett, the cord or cauda equina is 
always found in the sac when the fluid has collected in the sub- 
arachnoid space, but remains in the spinal canal when the fluid has 
collected in the arachnoid cavity. 

The tumour is oval or globular in shape, with its long axis 
parallel to that of the spine. It is commonly covered by skin and 
adipose tissue, but in some instances the skin is adherent to the 
sac, and forms with it a thin translucent membrane. 

Series A. 127. — Spina bifida, with defective formation of the laminaB, 
or arches, of the lower lumbar and the sacral vertebra). A sac is 
formed by the protrusion of the membranes of the spinal cord. The 
cavities of the sac and of the spinal canal are shown by lateral section, 
and their continuity is marked by bristles passed through their narrow 
aperture of communication. Two large nerve-roots appear to have 
protruded with the -sac of dura mater, and are adherent to its posterior 
walls. 

Series A 128. — A similar specimen, wiih the sac open from behind. 
Several nerve-roots pass out from the spinal canal, and are adherent to 
the inner surface of the sac. 

Series A. 129.— A similar specimen of sacral spina bifida, from a 
child about six years old. The spinal canal and sac are laid open from 
behind, showing the passage of some of the sacral nerve-roots from the 
cord into the sac. The spinal cord reaches to the last lumbar vertebra. 
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Series A. 130. A similar specimen. The spinal cord extends into tlie 
sacral portion of the eanal. 

Series A. 133. — Dorsal and lumbar portions of a foetal spine. The 
spinal canal is wide open behind, the laminse or nenrapop^iyses of 
nearly all the vertebrsB being disparted and turned outwards. They 
are not deficient in size ; rather, they are OYergrown and expanded at 
their distal ends. 

Series A. 189. — ^Part of the wall of a lumbar spina bifida. The 
nerv^es having been dissected out are seen spread out over its inner 
surface. 

Series A. 196. — ^The spinal column of an infant at the period of birth ; 
from a case of spina bifida. 

Series A. 132. A sacrum, in the whole length of which the spinal 
canal is wide open behind, through defectire formation of the laminsd 
or neurapophyses. 

Series A. 134. Part of a f cetal skeleton ; from a case of hydrocephalus 
with spina bifida. Except those of the three dorsal and two cervical 
vertebrae, all the lamina are deformed and disparted, like those in the 
preceding specimen. The occipital bone also appears to have been 
similarly defective. 

Series A. 228. — ^A spina bifida. The sac communicates with the 
cavity of the arachnoid. There were not any nerves in the sac. 

Series A. 220. — ^The sac of a spina bifida that was excised. 



CHAPTER VII. 

INJUEIES AKD DISEASES OF THE SKULL 

AND BRAIN. 

PRAOTUBES OP THE SKULL. 

These may be divided into fractures of the vault and fractures 
of tlie base. 

Fractubes of the Vault. 

Fractures of the vault are commonly the result of direct violence, 
such as a severe blow or fall upon the head. The fracture may 
take the form of a simple fissure, uncomplicated by any displace- 
ment of bone, extending for a variable distance over the vault, even 
to the base, or of several fissures radiating from a central depressed 
portion of bone (starred or punctured fracture). Again, the skull 
at the seat of injury may be broken into several pieces (commi- 
nuted fracture), or a portion of bone may be pressed inwards 
(depressed fracture), or in rare instances elevated above the level of 
the skull. 

The fracture may be limited either to the outer or to the inner 
table ; but it more often involves the whole thickness of the skull, 
in which case the injury of the inner table is generally more 
extensive than that of the outer. Any of the above varieties may 
be accompanied by a wound of the integuments leading to the seat 
of fracture (compound fracture), or by laceration or other injury of 
the brain and its membranes. Injury of the brain is especially 
common in punctured fractures. 

III. 83. — Section of a sknll-cap, exhibiting a fracture extending iu 
several directions throngh the anterior part of the parietal bones. In 
one situation there is a fracture of the outer, without any corresponding 
fracture of the inner, table. 

m. 84. — Section of a skull-cap, exhibiting a comminuted circum- 
scribed fracture of the outer and inner tables of one of the parietal 
bones. Many pieces of the inner table are depressed. 

During life the outer table was raised by the elevator, and it was 

13 
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supposed that the mstmment was acting upon the whole thickness of 
the skull, whereas the fragments of the inner table remained unmoved. 

Sub-series 0. 129. — Vertex of a skull, showing an extensive commi- 
nuted fracture of the parietal bones, and, to a less extent, of the frontal. 
The displaced portion of the parietal pressing downwards and acting like 
a wedge, has caused separation of the sutures in the immediate vicinitj. 

The fracture occurred three weeks before death, and scanty new bone 
may be seen deposited about the edges of the displaced portions, chiefly 
on the cerebral surface. 

III. 116. — Portion of the parietal bone of a child, on which a sharp 
piece of a chimney-pot fell from a house-roof. It made a circular aper- 
ture in the skull, half an inch in diameter, and forced the bone which 
was included within this circle into the brain and dura mater. Por- 
tions of the bone thus driven in remain attached to the margins of the 
aperture. 

The child remained for three weeks with scarcely any of the usual 
symptoms of injury of the brain. Inflammation of the brain then 
ensued, and soon ended fatally. 

III. 144. — Posterior portion of a right parietal bone of a boy, aged 
three years, showing a compound depressed fracture of the skull. Death 
ensued from meningitis. 

Fbacttieb of the Base. 

Fractiire of the base of the skull is commonly caused by indirect 
▼iolence, such as a severe blow, a fall from a height upon the head, 
or, more rarely, from a fall upon the feet or nates, in which case the 
fracture is produced by the shock transmitted to the occipital bone 
through the spine. 

Fracture of the base may also be caused by direct violence, such 
as a sword thrust through the roof of the orbit, Ac. 

When produced by a blow or fall upon the vault, the fracture 
through the base is generally but the extension of a fissure starting 
from the part struck. Hence, as a rule, the anterior, middle, or pos- 
terior fossa is found fractured, according as the blow falls upon the 
anterior, middle, or posterior part of the vault. Should the force, 
however, be very severe, fissures may radiate from the seat of injury 
to two, or even to all three fossae. 

Fractures through the middle fossa generally involve the petrous 
portion of the temporal bone on one or both sides of the skull. 
They frequently extend through the internal and external auditory 
meatus and walls of the tympanum, lacerating the prolongation of 
dura mater contained in the internal auditory meatus, the reflexion 
of the arachnoid around the seventh pair of nerves, and the mem- 
brana tympani, and so allowing of the escape of the cerebro- spinal 
fluid from the external auditory meatus. 
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The fracture may also involve the lateral sinus or middle menin- 
geal artery, in which case blood may be found mixed with the 
cerebro-spinal fluid that escapes from the ear. 

Fracture of the anterior fossa generally extends through the roof 
of the orbit and nose, allowing the escape of cerebro-spinal fluid 
and blood from the nostrils. 

Fracture through the posterior fossa extends through the occi- 
pital bone, and frequently through the petrous portion of the tem- 
poral bones. 

One or more of the nerves which escape through the bony 
foramina in the base of the skull, the lateral sinus, the middle 
meningeal artery, or one of the smaller blood channels, are fre- 
quently torn or otherwise injured in fracture of the base. 

in. 130. — The petrous portion of a temporal bone, removed from the 
base of a skull which was fractured. 

Sub- series G. 134. — ^Portion of the occipital, of the left temporal, and 
parietal bones, showing the coarse of a fracture which extended, with- 
out laceration of the dura mater, from the foramen magnum, ascending 
on the one hand through the groove for the lateral sinus, and thence 
towards the parietal bone, and on the other passing through the petroas 
portion of the temporal, across the outer extremity of the external 
auditory meatus, through the vestibule and tympanum, and so down- 
wards, lacerating the membrana tympani. 

The patient died with ordinary symptoms of fracture of the base of 
the sktdl. 

m. 137. — The right occipital portion of the posterior fossa of the 
base of the skull, from a girl, aged nine years, showing a circular 
depressed fracture the size of a shilling. The outer table, though 
depressed, is entire ; the inner table is crushed in three or four direc- 
tions. 

Sub-series C. 143. — Portion of the right side of the base of the skull, 
with a fracture extending across the mastoid and petrous portions of 
the temporal bone. The inner portion of the petrous bone is almost 
separated from the outer by the fracture. Colourless fluid had escaped 
from the ear daring life. From a boy, aged eleven, who died five days 
after being run over by a heavy van. 

Sub-series 0. 144. — Fissured fracture of the skull, from a child, 
aged four years, who fell from a window in the first floor of a house. 
The right parietal bone is traversed by two converging fissures united 
by a transverse fissure. There is no depression of the fragments. 
At the base of the skull two fissures extend from either side of the 
foramen magnum into the corresponding temporal fossss. These 
fissures did not onite with those seen on the vertex, and were probably 
produced by the weight of the body being suddenly thrown on the 
occipital condyles, through the cervical spine, when the vertex struck 
the ground. 

The child died comatose about three hours after the accident. 
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Peocess op Eepaie aptbe Feactuee op the Skull. 

In fracture of tlie vault, unaccompanied by displacement or loss 
of substance, repair is accomplished by intermediate callus, either 
entirely without or with a very slight production of provisional 
callus. In fractures where portions of the whole thickness of the 
bone have been removed the aperture remains, the bones around 
become smooth and rounded off, the exposed diploe covered in by 
compact bone, and the dura mater adheres to the scalp, forming a 
fibrous cicatrix for the protection of the brain. Sometimes, how- 
ever, as in the case of two of the following specimens, the hole is 
partially closed by the formation of new bone, the bone being pro- 
duced from the margin of the aperture, not from the dura mater or 
pericranium. 

In fractures through the base union may be effected by fibrous 
tissue or by bone, with or without the production of provisional 
callus ; in some cases no union has occurred. 

Sub-series 0. 140. — Two portions of the frontal bone of a man, aged 
thirty-seven, who, nine months before his death, fell off a van and injured 
his head. On the external table, in front of the coronal sature, is seen 
a depressed line like a cut. Over a considerable extent of the inner 
8iii*f ace of both portions new bone is deposited. 

III. 38. — Portion of a skull, in which an extensive fracture of the 
adjacent parts of the occipital and parietal bones occurred four years 
before death. Some portions of bone, detached by the fracture, were 
removed at the time of the accident ; other portions were left, and have 
heen reimited by bone. There is also a close union by- bone of two 
lines of fracture extending outwards through the parietal bones. The 
margins of all the broken portions of bone have been smoothly rounded, 
and their exposed diploe is covered in by compaot bone. 

III. 63. — A skull-cap, in which fracture with loss of bone was pro- 
duced by the wheel of a cart passing over the head several years before 
death. The frontal and right parietal bones were broken into many 
pieces, and the sagittal and coronal sutures were separated. Several 
portions of bone, which were insulated by the fracture, were removed, 
leaving numerous and considerable apertures in the skull; other in- 
sulated portions are thinned by absorption, but their edges are reunited 
by osseous substance. Considerable thickening of the frontal bone 
has taken place in one situation contiguous to the fracture. No new 
bone appears to have been formed in the spaces left after the removal 
of the loose fragments. 

III. 109. — Portions of a skull, in which a trephine hole, made thirty- 
four years before death, has been nearly filled up by new bone. The 
greater part of the new bone has been produced from the border of the 
aperture in the inner table. The aperture still remaining is of an 
irregularly oval form, about five inches long and a line and a half wide. 
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Its margins are sharp, and its borders shelve obliquely inwards and 
downwards from the surrounding healthy bone. It was filled up by a 
tough fibrous membrane. 

The patient, a sei'geant of marines, was struck on the head with a 
tomahawk, at the taking of the Danish fleet in 1807, and was trephined 
in Haslar Hospital shortly afterwards by Sir Stephen Hammick. 

III. 93. — Portions of the crania of two young dogs, upon whom the 
operation of the trephine was performed two months before they were 
killed. The piece of card indicates the size of the trephine which was 
employed. In each instance the opening is narrowed and altered in 
figure. The deposit of osseous matter has taken place wholly from the 
edges of the opening in the bone, and in no degpree from the pericranium 
or dura mater. 

The experiment was performed by Mr. Stanley. 

EFFUSION OF BLOOD. 

Efihision of blood following injuries to the head may occur either 
inside the skull, or outside, in the substance of the soft tissues 
forming the scalp. There are no specimens in the Museum of 
effusions of blood outside the skull. 



Effusions of Blood inside the Skull. 

The effusion may be situated — (1) between the bone and dura 
mater, (2) between the layers of the arachnoid, (3) in the pia mater, 
or (4) in the substance of the brain itself. 

1. Between the ahM and dura mater. 

Effusions of blood in this situation generally proceed from the 
middle meningeal artery or from the lateral sinus ; occasionally from 
the small vessels running between the dura mater and bone. These 
effusions are generally considerable, widely separating the dura 
mater from the bone, and producing a deep depression upon the 
surface of the brain. The blood generally coagulates into a very 
firm clot which may either be absorbed, or undergo organisation 
and become adherent to both the bone and the dura mater. It 
may even undergo ossification, but, unlike clots in the cavity of 
the arachnoid, never becomes encysted. 

YL 39. — ^A large clot of blood between the dura mater and the 
lateral part of a skulL 

The blood was effused from the middle meningeal artery, which was 
ruptured by external violence. 

VI. 71. — Part of a parietal bone of an infant, with an effusion of 
blood between the skuU and dura mater. The blood forms a circimi- 
scribed oval layer, about half an inch thick, and is coagulated. Thin 
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plates of porous new bone have been formed in the dnra mater aronnd 
part of the margin elevated bj the effused blood, as well as in distinct 
patches nearer to the centre of the part thus elevated. A small quan- 
tity of new bone is also formed on the inner surface of the skull near 
the margin of the effused blood, but there is no appearance of any being 
formed beneath the blood. 

2. Between the layers of the curachnoid. 

Effusions of blood iato the cavity of the arachnoid, especially in 
that part which covers the cerebrum, are very frequent ; they are 
the result of capiUary rupture, and follow upon most cases of severe 
injuries of the head. 

The effused blood, which from the first is evenly spread in a thin 
layer over the surface of the cerebrum, rapidly clots, loses its 
colouring matter, undergoes organisation, and assumes the form of 
a false membrane or of a membranous cyst. The false membrane 
may be delicate and film-like, or thick and leathery, according to 
the quantity of blood effused ; it has a smooth, polished internal 
surface, and is nearly always adherent to the parietal layer of the 
arachnoid from which it receives its blood supply. The cysts are 
formed by the organisation of the outer part of the clot, whilst the 
central portion remains as fluid or clotted blood ; like the mem- 
branes, they are, for the most part, firmly adherent to the parietal 
arachnoid, but have been found free in the arachnoid cavity. After 
they have existed some time the blood in their interior becomes 
absorbed, and they take on a secreting action like other cysts. They 
have been found containing a serous fluid. 

Clot in the arachnoid cavity, YI. 38. — A large clot of blood in the 
cavity of the arachnoid adhering to the parietal layer, consequent upon 
external injury. 

Blood membranes in arachnoid cavity, VI. 1. — Portion of dura mater, 
exhibiting a newly formed membrane upon its internal surface, i. e. 
upon the inner surface of the parietal layer of the arachnoid. This 
membrane lines the whole of the dura mater covering the right hemi- 
sphere of the cerebrum ; its thickness is about equal to that of the 
peritoneum, and it is very vascular throughout ; it has been completely 
separated from the dura mater, except along one edge, where it is still 
adherent ; and it will be observed that this edge is insensibly lost upon 
the dura mater, so that the internal surface of the new membrane, and 
that of the dura mater, appear to be continuous. The outer surface of 
the membrane is rust- coloured, like partially decolorized blood. Towards 
its lower part the new membrane is thicker than above, and it is here 
divisible into two distinct layers. The arachnoid beneath this layer of 
membrane is thickened. 

YI. 2 and 3.— Similar specimens. 
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It "was formerly believed that specimens like the above were 
examples of effusion of blood between the dura mater and parietal 
layer of the arachnoid. " The blood glued to the parietal layer of 
the arachnoid and covered over by a thin polished serous-like mem- 
brane (the blood membrane), looks," says Mr. Prescott Hewett, 
" exactly as if the extravasation had taken place between the dura 
mater and its arachnoid, and widely separated these membranes 
from each other." 

Blood cysts in arachnoid cavity, YI. 45. — Portion of dura mater, 
exhibiting a newly-formed, thin, and nearly transparent membrane, 
closely adherent to its internal surface, and consisting of two layers, 
which form a large cyst containing coagulated blood. 

YI. 52. — ^Portion of dura mater, upon the internal sur£a.ce of which 
there is an adventitious membrane in the form of a cyst which was 
fiUed by coagulated blood. The membrane is of a dense texture, and of 
about the thickness of the dura mater. Portions of the blood still 
remain attached to the inner walls of the cyst. 

3. Into the pia mater. 

Effusions of blood in the pia mater, that is, between the visceral 
layer of the arachnoid and pia mater, are far less common than those 
in the cavity of the arachnoid. They are generally associated with 
some injury of the brain itself and are very extensive, spreading far 
and wide in the spaces normally occupied by the cerebro-spinal 
fluid. The blood does not become organised as in other situations. 

VI. 15. — ^Portion of cerebrum, with an extensive effusion of blood 
upon its surface between the arachnoid and pia mater. 

4. Into the hrain svhstance. 

Traumatic effusions of blood into the brain substance may occur 
in any situation ; they are generally associated with extensive 
laceration or other severe injury of the brain, and are, for the 
most part, fatal. Should recovery, however, take place, the clot of 
blood undergoes similar changes to those observed in the organisa- 
tion of an ordinary apoplectic clot. 

VI. 25. — Portions of a brain, exhibiting deep laceration of its sub- 
stance, with effusion of blood in the interior and in one of tbe middle 
lobes of the cerebrum, and in both lobes of the cerebellum. From a 
woman who fell down stairs upon her occiput. 

Contusions and Lacebations of the Bbain. 

Contusions and lacerations may occur in any part of the brain, 
but are most frequent at the base. As these injuries are but poorly 
illustrated in the Museum they will not receive further notice. 



200 INJURIES AND DISEASES OF THE SKULL AND BEAIN. 

YI. 36. — Portions of cerebrum, exhibiting circnmecribed fornisings 
with loss of substance and effusion of small quantities of blood in its 
convolutions, the consequence of external injury. 

YI. 25. — Portions of brain, exhibiting deep lacerations of its sub- 
stance, with effusions of blood in the anterior and in one of the middle 
lobes of the cerebrum, and in both hemispheres of the cerebellum. 

From a woman who fell down staii*s upon her occiput. She was 
immediately insensible, and died on the fifth day, with signs of acute 
inflammation of the brain. A fracture was found extending from the 
transverse ridge of the occipital bone through several portions of the 
petrous part of the temporal bone. 

INFLAMMATION OF THE BRAIN AND ITS MEMBRANES. 

Traumatic inflammation of the brain and its membranes may 
occur after almost any injury of the head, but more especially after 
injuries of the cranial bones and lacerations and contusions of the 
brain-substance itself. 

The inflammation may begin in the membranes of the brain 
(meningitis), or in the substance of the brain itself (encephalitis). 
It seldom, however, remains long limited to either of these struc- 
tures, but sooner or later involves both. 

Meningitis. 

Traumatic inflammation of the membranes of the brain may 
begin either in the dura mater, when it is commonly the result of 
some injury of the bone or scalp, or in the pia mater, when it is 
generally consequent upon inflammation of the brain itself. When 
inflammation begins in the dura mater it generally spreads inwards, 
involving membrane after membrane, and finally the brain itself. 
When it begins in the pia mater it seldom, except in severe cases, 
spreads beyond this membrane. 

The various appearances presented by the dura muter, arachnoid, 
and pia mater, as they are successively attacked by inspreading 
inflammation, may next be studied in detail. 

Dwra mater cmd pcurieial amchnoid^ 

The inflammation is at first confined to the outer surface of the 
dura mater, and to that portion only which lies immediately under 
the injured bone. The affected part appears red, injected, and 
covered by inflammatory products. The inflammation afterwards 
involves the whole thickness of the dura mater, and consequently 
the parietal layer of the arachnoid, which constitutes its inner sur- 
face, and spreads far and ydde over the free surface of the parietal 
arachnoid. In very severe cases the dura mater may slough. In 
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chronic cases the dttra mater becomes infiltrated, thickened, and 
yery adherent to the bone. 

InfixiTMMdion limUed to external tfwrfwee of dv/ra mater. TI. 4. — Por- 
tions of dura mater and pia mater. Blood and inflammatorj products 
are copiously effused upon the external surface of the dura mater. 
These changes were consequent upon an external injury. 

Inflamvmaiion of the whole thickness. YI. 7. — Portions of dura mater. 
Both surfaces are covered with inflammatory material. 

Sloughing of dwa mater. VI. 78. — ^Portions of dura mater. About 
its centre is a considerable portion, soft and flocculent on the surface 
next to the bone. When recent it was of a brownish colour. The 
whole of the discoloured part seemed to be in a sloughing condition. 

ThickeiMmjg of dwra mater, YI. 5. — ^The dura mater in this speci- 
men is thickened and indurated, measuring from a line to a line and a 
half in thickness. It has a tough, laminated texture. 

YI. 63.— The dura mater is greatly thickened, in some situations 
measuring half an inch in thickness, and appears tough and laminated. 

From a man who, elsven years before death, received a violent blow 
upon the head, which was supposed to have fractured his skull. 

Visceral layer of the arachnoid and pia mater. 

The inflammation having reached the parietal layer of the arach- 
noid now spreads to the visceral layer, and from thence to the pia 
mater, while the cavity of the arachnoid generally becomes filled 
with greenish-yellow inflammatory material, and often with pus, 
although, in some instances, the elEusion is limited by adhesions 
occiirring between the two layers. Similar inflammatory material 
is produced on the surface of the pia mater and extends with that 
membrane between the convolutions over the whole surface of the 
afEected hemisphere, and sometimes eyen over that of the opposite 
side. The pia mater itself becomes opaque, thickened, infiltrated, 
and indurated, so that when it is removed its prolongations, which 
dip between the convolutions, can be pulled out without tearing, 
which cannot be done in the healthy brain. 

YI. 78. — The visceral arachnoid in this specimen is slightly in- 
flamed. 

YI. 4. — The pia mater in this specimen is thickened, opaque, and 
indurated, both in that part which covers the convolution and in that 
which penetrates between them. 

Encephalitis. 

Inflammation of the brain may follow inflammation of its mem- 
branes, in which case usually the cortical substance only is affected ; 
or it may be the result of contusion or laceration of the brain-sub- 
stance itself, when both the cortical layer and the white matter 
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around the seat of injuij are equally involyed. In tlie former ease 
the cortical layer, which is very adherent to the inflamed pia mater, 
appears brownish-red, swelled, soft, and diffluent, so that it can be 
washed away by a gentle stream of water poured upon it. The 
white substance presents more puncta than usual, but is otherwise 
but little affected. The yentrides are frequently distended with 
serous fluid. 

YI. 36. — ^Portion of a cerebrum, exhibiting a drcumscribed soften- 
ing, foUowing an external injmy. 

When the inflammation is consequent upon laceration or contu- 
sion of the brain-substance, both the cortical and white substance 
immediately around the seat of injury become intensely congested, 
dull red, soft, and diffluent, and finally break down into pus, giving 
rise to a cerebral abscess. 

YI. 47. — Portion of a cerebmm, exhibiting an abscess on the upper 
part of one of its hemispheres, with the dura mater which covered it. 
The abscess commnnicates with the lateral ventricle by the aperture 
through which a bristle is passed. The internal sur&ce of the abscess 
is rough, and that of the ventricle is lined by inflammatory products. 
Inflammatory material is also deposited upon the dura mater, and 
there is an ulcerated aperture in it, which communicated with the 
cavity of the abscess and through which a bristle is passed. 

The patient, a child four years old, had an extensive scalp- wound of 
the right side, followed by suppuration, sloughing, and exposure of the 
cranium. A month after the injury was received, and while all seemed 
proceeding favorably, the child was seized with convulsions, which were 
followed by partial paralysis and insensibility. By the trephine a 
small quantity of matter was let out from between the skull and dura 
mater, but without relief; and the child died three days after the 
convulsions begun. 

YI. 29. — Portion of a cerebrum, in the left hemisphere of which there 
is an abscess an inch and a half in diameter, which contained pus. 
The abscess is situated immediately over the fissura Sylvii ; its walls 
are distinct, thin, smooth on both surfaces, and easily separable from 
tbe surrounding surface of the brain. 

The patient had purulent discharge from the left ear for five weeks 
before his death. He died suddenly. The petrous portion of the 
temporal bone, over which this encysted* abscess was situated, was 
extensively diseased. The portion of brain between the abscess and 
the bone was dark and sloughy. 



HEENIA CEEEBRI. 

Hernia cerebri is a protrusion of brain-substance through a hole 
in the cranial bones and dura mater. It may occur after any injury 
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to the cranium accompanied by loss of bone and by a wound or 
slough of the dura mater. It is most common after compound 
fracture or the application of the trephine. The protrusion is the 
result of a swelling of the brain from inflammation, and generally 
occurs three or four days after the injury to the cranium. It must 
be distinguished from the mere escape of bndn-substance which 
occasionally occurs at the time of injury. 

Hernia cerebri appears as a reddish-brown, blood-stained, fungus- 
looking mass, OYcrhanging the hole in the cranium through which 
it has escaped, and pulsating synchronously with the brain. On 
section it is seen to consist of brain-substance infiltrated with in- 
flammatory products and covered by granulations and blood-stained 
pus. 

The protrusion generally increases continuously, and may attain 
the size of an orange. Sometimes, howeyer, it becomes constricted 
at its base and sloughs away, the parts cicatrize, and the patient 
recovers ; or after its removal, either by sloughing or by other 
means, fresh protrusions of brain-substance take its place and the 
patient dies comatose. At other times the interior of the mass 
breaks down into an abscess, or its vessels give way and extensive 
hsemorrhage results. 

Hernia cerebri is said to occur more frequently when the hole in 
the cranium is small than when the hole is large ; to be more com- 
mon after injuries of the anterior part than after injuries of the 
posterior ; and to occur more often in the young than in the old. 

Protrusions, similar in outward appearance to the above, com- 
posed either of granulation-tissue springing from the surface of the 
inflamed brain or of coagulated blood, sometimes occur, and are 
often described as varieties of hernia cerebri. 

YI. 23. — Several large portions of cerebrum, which protmded in a 
case of hernia cerebri, and were removed during life. 

The patient was a boy twelve years old. He had fracture with 
depression about the lambdoidal suture. Portions of bone were 
removed without injury of the dura mater ; and on the tenth day after 
the fracture the hernia of the brain appeared, and in three days was as 
large as an orange. He died on the third day after the removal of 
these portions of brain, in which, when first removed, both the cortical 
and medullary substance presented a natural appearance. 

VI. 32. — Portions of brain, skull, and cerebral membranes, exhibiting 
a hernia cerebri. The front of the preparation shows a vertical section 
of the protrusion and of the part of the brain from which it has arisen. 
In the centre of the protruded brain, which consists of medullary sub- 
stance, the vessels have given way and blood is effused in it. The 
portions of the skull and of the membranes of the brain surrounding 
the base of the protrusion were included in the section, for the purpose 
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of showing how tlie protrusion has taken place through the openings 
formed by ulceration in the dura mater and pia mater, and through 
the aperture in the bone. 

VI. 33. — Section of the protruded brain last described. The deep 
groove which intervenes between the outer part of the protruded mass 
and the portion of brain from which it has arisen, was occupied by the 
bone and by the membranes of the brain. 

The patient, a boy thirteen years old, had extensive fracture of the 
frontal bone, and several portions of bone were removed without injury 
of the dura mater. The protrusion of the brain began on the fifth day 
after the injury, and increased, without disturbance of the intellect or 
other remarkable symptoms, till the tenth day, when the protruded 
mass, consisting of healthy cortical and medullary substance, was cut 
off. For the next ten days the protrusion was restrained by firm 
pressure ; but, insensibility ensuing, the pressure was discontinued ; 
the protrusion at once again made progress, and the patient died on 
the twenty-seventh day after receiving the injury, with softening of the 
brain. 

YI. 34. — Portions of cerebrum, which protruded in a case of hernia 
cerebi-i, and were removed during life. 

The patient, a boy eleven years old, had iracture of the frontal bone, 
sev^al portions of which were removed, without injury to the dura 
mater. The protrusion began on the seventh day; it was twice 
removed, and as often reproduced; but the portion last protruded 
sloughed off, and the patient completely recovered. 

YI. 84. — Portion of a brain and its membranes and of the right 
frontal bone of a boy aged eight, who four months before his death 
sustained a compound fracture of the right frontal bone. A fortnight 
after the accident a poi*tion of the brain began to protrude, which 
gradually increased until his death. From time to time serum and 
pus were let out from the wound with considerable relief to the cerebral 
symptoms. A considerable portion of cerebral substance protrudes 
beyond the int^uments, and the section shows its continuity with the 
rest of the brain. Beneath the adjacent portion of dura mater is a 
large cavity which was filled with pus. 



CONGENITAL MALPOEMATIONS OP THE CEANIUM. 

Meningocele and Enoephalocele. 

A meningocele is a tumour formed by the protrusion of the 
membranes of the brain through a congenital aperture in the skull, 
and containing cerebro-spinal fluid. An encephalocele is a similar 
protrusion of the membranes of the brain, but accompanied by a 
portion of brain- substance itself. Both conditions are exceedingly 
rare, and are always the result of hydrocephalus. They may occur 
in any situation along the course of the sutures, but are most com- 
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mon at the internal and ertemal angular processes of the orbit, 
and just below the occipital protuberance of the occipital bone. 
In the two former situations the protrusions take place through 
apertures left by the non-union of the sutures between the frontal 
and contiguous bones, and in the latter situation through an aper- 
ture at the spot where the four centres meet, from which the posterior 
portion of the occipital bone is developed. 

The protrusion, when occurring in the occipital region, generallj 
appears as a tumour of large sise, globular, translucent, and fre- 
quently pedunculated. When at the internal and external angles 
of the frontal bone, itis generally small, somewhat flattened, bearing 
a great resemblance to the small dermoid cysts so common in this 
situation. Unlike the latter, however, meningoceles and encepha- 
loceles are always congenital, cannot be raised from the skull, and 
frequently pulsate. 

Series A. 131. — A sac, formed in the occipital region by protrusion 
of the dura mater through an aperture in the occipital bone similar to 
those in the spine shown under spina bifida. With the dura mater a 
portion of brain covered with pia mater and arachnoid is protruded. 
The aperture in the occipital bone is about two lines in diameter and 
situated in the median line below the spine. 



HYBBOCEPHALUa. 

The following specimens exhibit some of the effects of hydro- 
cephalus. 

Hydrocephalic shtdl. Sub-series E. 1. — Skull of a child about ten years 
old. The sagittal suture and the middle portions of the coronal and 
lambdoidal sutures are open. The parietal, and the upper portions 
of the frontal and occipital bones are much larger than is natural, 
and very thin and light, and the inferior occipital fosssB bulge oat 
in large rounded prominences. The principal enlargement of the skull 
is in its posterior part. 

Subseries E. 2. — Skull of a girl eleven years old. The enlargement 
of the skull in consequence of hydrocephalus is effected by its elonga- 
tion, and by the depression and hollowing of its base. An increase of 
width appears to have been prevented by the premature and complete 
closure of the sagittal suture. The coronal suture, and that between 
the frontal bone and the lesser aJse of the sphenoid, are wide open. 
The superior walls of the orbits are pressed downwards. The bones, 
generally, are thin and Ught, and in many parts of the inner table are 
deep depressions and foramina. See also Sub-series E. 3 ; and Series A. 
140,141,1410,1416,142. 

Effects of hydrocephalue upon the hrain, VI. 41. — Portions of cere- 
brum, exhibiting the septum lucidum stretched in consequence of the 
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distensioii of the lateral Tentricles with fluid. In the anterior portion 
of the septnm there is a large, irregular opening, tniTersed by thin 
shreds, and the posterior portion of the septum which remains is yeiy 
thin. 

YL 42. — ^A similar specimen, except that the opening is in the 
posterior portion of the septum lucidum, and has smoother and more 
even edges. 

YL 64. — ^Part of a brain of a man, twenty-eight years old, who had 
hydrocephalus in his infiincy, and whose head was enlarged and some- 
what deformed in consequence of that disease. The whole of the 
internal surface of the yentricles is finely granulated, and appeared to 
be indurated. The inferior surface of the edges of the fornix is inti- 
mately adherent to the surEsu^ of the choroid plexus and through its 
medium to the upper surfisice of the optic thalamL The mind of the 
patient appeared in no small d^ree affected by this disease ; he was a 
very skilful furniture painter, and died of a disease independent of the 
state of his brain. 



CHAPTER VIII. 

COMPARISON OF THE VARIOUS DEFORMI- 
TIES OF THE SKULL, SPINE, THORAX, 

AND PELVIS. 

Hebe it may be well to compare the yarious distortions of the 
skull, spine, thorax, and pelvis, which have been described under 
Diseases of the Bones, Spine, and Cranium. 

The Skull. 

Compare the rickety shuU (Sub-series A. 148) with the hydrocephalic 

ahull (Sub-series E. 4). 

In rickets the skull is slightly enlarged ; the frontal bone is high, 
square, and projecting; the fontanelles are open; the bones are 
thickened, soft, and spongy. 

In hydrocephalus the cranium is enormously enlarged ; the frontal 
bones are very prominent, and the parietal bones bulge out on either 
side. The sutures are open ; the bones are widely separated ; the 
brain between the bones is covered by a thin membrane, in which 
separate centres of ossification, leading to the formation of Wormian 
bones, occur. The bones, generally, are thin and light. The 
superior walls of the orbits are pressed downwards and appear 
almost vertical instead of horizontal. 

The Spine. 

Compare the distortions of the spine produced hy angular curvature 
(Sub-series D. 34), hy lateral curvature (Sab-series D. 16), and 
hy posterior curvature (Sub-series D. 18). 

In angular curvature one or more of the bodies of the vertebrsB and 
intervertebral cartilages are destroyed, and the upper portion of the 
spine is approximated to the lower, forming with it an angle pro- 
jecting backwards. 

In lateral curvature the spine is curved laterally, and generally 
rotated at the same time on its own axis. The intervertebral carti- 
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lages are laterally compressed, but neither tlie cartilages nor verte- 
bral bodies are ulcerated. 

In posterior cv/rvatwre the spine is curved with its convexity back- 
wards ; the intervertebral cartilages are compressed anteriorly, but 
neither the intervertebral cartilages nor the bodies of the vertebrsB 
are ulcerated. 

The Thobax. 

Compare the distortion of the thorax in rickets (Sub-series D. 17) 
wUh that in lateral cu/rvatwre (Sub-series D. 16) and with that in 
angula/r cvrvatv/re (Sub-series D. 30). 

In rickets the thorax is increased in its antero- posterior diameter 
and diminished in its lateral, and *' a shallow longitudinal groove is 
formed on each side of the chest, parallel and a little external to the 
sternum" (Q-ee). 

In lateral cv/rvatv/re the thorax is unilaterally distorted ; one side 
is increased in its antero-posterior diameter and diminished in its 
lateral, and the other side is increased in its lateral and diminished 
in its antero-posterior. (See p. 180 for full description.) 

In angular cwrvatv/re the thorax is symmetrical, but bends down 
towards the pelvis, so that the lower ribs may reach the ilium. 
<< The vertical measurement is decreased, while the antero-posterior 
is considerably increased, and the sternum is carried forward, so 
that it is in a vertical plane considerably anterior to that of the 
face" (Wilks and Moxon). 

The Pelvis. 

Compare the distortions of the pehis in rickets (Sub-series A. 164, 
176), in moUUies ossiwm (Sub-series A. 1^)^ in lateral cv/rvature 
(Sub-series D. 16), and in the ohlique distortion of Naegele 
(Sub-series D. 145). 

In rickets the pelvis is generally flattened from before backwards. 
The symphysis pubis is driven in, giving the inlet an hour-glass 
shape. The sacrum is more horizontal than natural, its curves are 
diminished, its promontory is pressed forwards and downwards into 
the pelvic cavity, and its apex, with the coccyx, is curved acutely 
forwards and inwards. The iliac crests are everted and curved 
boldly forwards. The tuberosities are widely separated, and the 
pubic arch is increased in width. 

In mA)llities ossium the pelvis is flattened from side to side. The 
symphysis pubis projects in the form of a beak, giving the pelvis a 
rostrated appearance. The curves of the sacrum are increased 
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The iliac crests are inverted and folded up. The tuberosities are 
approximated, and the pubic arch is diminished in width. 

In IcUeral ev/rvai/wre the pelvis is often natural or but slightly 
afEected ; its obliquity may be lessened, its antero-posterior dia- 
meter diminished, and its transverse increased. 

The antero-posterior axis, corresponding with the lumbar curve, 
may be directed obliquely from before backwards, and from right 
to left, or left to right, according to the direction of the curve. 
The tuberosity on the side of the curvature is higher than that 
on the opposite side. 

In the ohliqne digtortian of NaegeU the sacrum is anchylosed to 
one or other of the iliac bones, and the lateral half of the sacrum 
which is fused with the adjoining iliac bone is imperfectly developed. 
The whole sacrum is deflected towards the anchylosed side, and its 
anterior surface looks in the same direction. The symphysis pubis 
is displaced towards the side opposite to that on which the sacro- 
iliac fusion obtains. The oblique diameter, which extends from the 
anchylosis to the acetabulum of the other side, is increased, and the 
remaining oblique diameter is diminished. '^ The distance of the 
promontory of the sacrum from the acetabulum on the anchylosed 
side is much less than the same measurement on the opposite side." 
(Tyler Smith.) 

In angular cwrvatu/re the pelvis is but little altered ; it sometimes 
appears, like the thorax, a little deeper than natural. 
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OHAPTBB IX. 

INJURIES AND DISEASES OF NERVES. 

Wounds op Nebyes. 

Wounds of nerves may be incised, punctured, lacerated, or 
contused. Of these, incised wounds alone are illustrated in tlie 
Museum. 

Incised wounds may be classed as complete or incomplete, 
according as the nerve is completely or only partially divided. 

Process of repair after complete division. 

When a nerve is divided in its continuity both portions slightly 
retract in consequence of their elasticity, the proximal end 
becomes slightly swelled and hypervascular, the distal end atro- 
phied from fatty degeneration, inflammatory material is produced 
between the divided ends, and the nerve is ultimately restored. 
The process by which this restoration is accomplished is doubtful. 
By some it is maintained that spindle-shaped cells are developed 
in the inflammatory material and become connected above and 
below in some unexplained manner with the divided nerve- fibres, 
and are ultimately developed into axis-cylinders. Others afiSrm 
that the axis-cylinders in the proximal end grow out, as it were, into 
the material uniting the two portions, and become united either to 
the old axis-cylinders in the peripheral end (which appear, after 
having undergone considerable degenerative changes, to be restored 
to their natural condition) or to newly formed axis-cylinders which 
have taken their place. 

By some, immediate union, similar to that of soft tissues, is 
believed to occur. This belief, however, is only based on the clini- 
cal evidence that in some cases, after division of nerves with com- 
plete loss of function of the parts supplied by them, the functional 
activity has been rapidly restored. Such a method of union, how- 
ever, has never been verified by examination of the parts after 
death ; neither has it been observed in experiments upon animals. 
The restoration of function may, moreover, be explained on the sup- 
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position that a complemental nervoos action is exercised by peri- 
pheral recurrent branches. 

When the two portions are widely separated, as by the inter- 
position of some tissue between them, the distal portion undergoes 
atrophy more or less complete, whilst the upper usually becomes 
bulbous, though its fibres undergo but little change. The parts 
supplied by the wounded nerve generally undergo atrophy and 
degeneration. 

VIII. 23. — The ulnar nerve and adjacent parts, from- the forearm of a 
man who had received a severe wound fourteen years before death. 
At the junction of the middle and lower third tlie nerve had been com- 
pletely divided. The upper end of the nerve appears a little less than 
its normal size, and about three quarters of an inch above the point of 
division there is a well-marked bulbous enlargement, which, under the 
microscope, showed a condition very like atrophy. The lower end of the 
nerve is much atrophied, and under the microscope it was found to 
consist almost entirely of connective tissue, with an occasional indica- 
tion of axis-cylinders. The lower end of the nerve is attached to the 
under surface of the tendon of flexor carpi ulnaris, its upper end to the 
upper and inner aspect of the same tendon. The two portions of the 
nerve are not on the same plane, and much scar tissue intervened 
between them. 

There was complete atrophy of all the muscles of the hand supplied 
by the ulnar nerve, with contraction of the little and ring fingers. 
Sensation was, however, perfect in the skin supplied by the nerve. 

When a nerve is divided and the peripheral portion removed, 
as in amputation, the divided end of the proximal portion becomes 
bulbous and adherent to the tissues of the stump, the bulbous 
condition being due to the formation of connective tissue about the 
sheath. There is usually but little atrophy of the nerve-trunk; 
in the case of the optic nerve, however, after the removal of the eye, 
the nerve becomes greatly atrophied and shrunken within its sheath, 
but no bulbous condition is seen. If the end becomes involved in the 
cicatrix, or in inflammation or ulceration of the stump, severe pain 
is experienced, often necessitating reamputation. 

VIII. 2. — An anterior crural nerve from a stump. The extremity 
of the nerve forms a hard bulbous swelling, into which the section of 
the nerve shows that its component fasciculi are continued. 

VIII. 4. — Portion of a scapula, with the axillary nerves and artery, 
from a person in whom amputation of the arm at the shoulder-joint 
had been performed a considerable time before death. The several 
nerves are firmly united together, and their extremities form hard 
bulbous swellings, which are adherent in one mass to the cicatrix in 
the skin. 

VIII. 7. — Nerves of a forearm, with the bones, from a stump. The 
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extremities of the radial, nlnar, and median nerves form yerj dense, 
bnlb-like swellings, two of which are closely, and one more distantly, 
connected with the cicatrix in the skin. See also YIII. 9, 10, 11, and 
15. 

IX. 20. — ^The eyelids, the remains of the optic nerve, and the other 
contents of the orbit, from which the eye IX. 17 was removed. The 
optic nerve terminates by a blunt, bnt not bolbous, extremity, which 
is firmly adherent to the surrounding tissues. The eyelids, muscles, 
and all the other parts are atrophied and contracted. 

YIII. 24. — A stump, reamputated on account of constant pain and 
ulceration. There was found marked thickening of the sheath of the 
musculo-cutaneous nerve, which was also in a state of tension. The 
nerve was traced down to the ulcer, where it is probable its free 
extremity was exposed. There was the usual bulbous enlargement of 
the posterior tibial and other nerves. 

Process of repair after partial division. 

After partial division the portions divided will retract, so putting 
the undivided portion on the stretch, thereby causing serious local 
and constitutional disturbance. Union of the divided portions is 
accomplished in a manner similar to that described under complete 
division. 

YIII. 14.«-Fortion of a radial nerve, with the tendons of the flexor 
carpi radialis and flexor longus pollicis muscles. Long before death the 
artery was completely, and the nerve partially, divided. The divided 
filaments of the nerve have become firmly adherent to the two con- 
tiguous tendons. The sensibility of the fingers was unimpaired. 

Atrophy. 

The occasional atrophy of the distal portion of a divided nerve 
and atrophy of the optic nerve after extirpation of the eyeball have 
already been referred to under Wounds of Nerves. Atrophy may 
likewise occur after any severe injury to a nerve-trunk, after pres- 
sure upon a nerve by a tumour or an aneurism, or after destruction 
or degeneration of the organs which the nerve supplies. 

An atrophied nerve appears shrunken and contracted within its 
sheath, and on microscopic examination few, if any, nerve-fibres 
can be discovered, the greater number having undergone granular 
and fatty changes. 

From compression by a tvmov/r in the cou/rse of a nerve. YIII. 19. — 
A right recurrent laryngeal nerve. The mass of the tissue which sur- 
rounds it consists of dense scirrhous material involving one of the 
cervical glands. The nerve-fibres are not merely surrounded and 
compressed, but are separated from one another by the penetrating of 
the cancer growth between them. The left recurrent nerve was equally 
involved. 
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The man from whom these nenres were removed had suffered for nine 
months from cancer of the thyroid body, and secondarily of the glands 
of the neck. His voice became by degrees weak and indistinct, scarcely 
more than a whisper, and before death he suffered firom aphonia. 

From destruction of the part supplied by the nerve, YUI. 3. — Portion 
of a cerebmm, with the optic nerves, and some remains of the left eye. 
The eye is contracted, in consequence of the escape of its humours, 
and the left optic nerve is much diminished in size, from the retina to 
the optic commissure. Between the commissure and the optic thalamus, 
the nerve on the right side is smaller than that on the left, and the 
right thalamus is smaller than the left. 

From a person who had been blind in the left eye, from childhood, 
in consequence of small pox. 

YIIL 5. — Portion of a cerebrum, with the optic nerves and remains of 
the left eye. The cornea is opaque, and the coats of the eye are 
collapsed. The left optic nerve is considerably diminished in size 
between the diseased eye and the optic commissure. Behind the com- 
missure, the nerve on the right side is rather smaller than that on the 
left ; but the thalami appear to be of equal size. 

Vm. 6. — Portion of a cerebrum, with the optic nerves and the eyes. 
The optic nerves are considerably diminished in size, thin, and flat, 
in their whole course from the retina to the thalami. The optic 
thalami are also smalL The eyes are reduced in size, from a deficiency 
of their humours, but are not otherwise altered. 

From an aged woman, who had been totally blind for twelve years. 

TxJMOUss OF Nebyes. 

The term neuroma was formerly applied to any tumour growing 
upon a nerve, without reference to its stmcture. It shonldy how- 
ever, be restricted to those rare forms of tumours which are 
composed of nerve-elements themselves, and other tumours con- 
nected with nerves should be called, as in other situations, fibro- 
mata, myxomata, &c., according to their structure. 

Of nerve tumours the fibrous or fibromata are by far the most 
common. They spring from the neurilemma or connective tissue 
surrounding and connecting the nerve fibres. They may involve 
the whole of the nerve or only apart of it, the rest being spread out 
over them. They resemble the fibromata in other situations, are 
encapsulated, and generally single ; but more than one tumour may 
occur upon the same nerve, and instances have been recorded of 
many such on nearly all the nerves of the body. 

Another form of fibrous tumour connected with nerves is the 
smaU ** painful subcutaneous tubercle " of Paget. 

The myxomata are the next most common form of nerve tumours. 
They resemble the myxomata in other situations. 

Sarcomatous and carcinomatous tumours are also found. 
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Tme neuromata are rare, and are not represented in the Mu- 
aenm. 

Fibromaia. 

VJLLL 16. — An iBchiatic nerve, with a small, firm, white tomour 
within its sheath. The fibunents of the nerve are separated by the 
tumour, and loosely connected with its surface. 

yiH. 20. — Portions of the internal cutaneous and posterior inter- 
osseous nerves, from the forearm of a woman, aged seventy-five, to 
which large fibrous tumours are attached and included amongst the 
filaments. In other portions of the nerve smaller tumours of varying 
size are seen more or less completely invested. The larger ones had 
existed for more than thirty years ; they occasioned considerable pain. 
VLLL 22. — A large tumour of fibrous structure which has undergone 
in its central portion degeneration and softening. It grew in connec- 
tion with the muscular spinal nerve of a man, aged forty. It had been 
many years in progress. It was removed with the part of the nerve 
which it involved, the patient making a good recovery, but who had 
subsequently paralysis of the parts to which the muscular spinal nerve 
is distributed. 

YIU. 1.— A posterior tibial nerve, in which there is a circumscribed 
oval tumour, composed of a soft grumous substance. The component 
fasciculi of the nerve are separated and spread out around the tumour ; 
the peroneal nerve is adherent to the surface of the neurilemma extended 
over the tumour. A section of the tumour with drawing is preserved 
in the Microscopical Cabinet (A. 26). 

Vm. 12. — ^Portion of an axillary artery, with the axillary plexus of 
nerves and a tumour connected with them. A section has been made 
of the tumour, to show its interior consisting of soft fleshy substance. 
A nerve, presumed to be the median, is connected with the tumour at 
its upper and. lower extremities. At its upper end the filaments of the 
nerve are e^rpanded over the tumour in such a manner as to indicate 
that it commenced within the nerve. A section of the tumour with 
drawing is preserved in the Microscopical Cabinet (A. 27). 

Vni. 13. — A median nerve, in which there is a fibrous tumour. 
The tumour was completely embedded in the substance of the nerve, 
the filaments of which are separated and extended around it. A section 
of the tumour is preserved in the Microscopical Cabinet (A. 28). 

8a/rcomata, 

VIII. 17. — ^A portion of one of the nerves of a brachial plexus, 
probably one of the roots of the median nerve, with a tumour in its 
sheath. The tumour is of an oval form, nearly an inch in length ;> it 
lies completely within the sheath of the nerve, the bundles of nervous 
filaments being pressed to one side ; and it is composed of a pale, 
uniform, firm, elastic, glistening substance, which appears in one 
situation somewhat softened. The patient was a man about twenty- 
five years old, in whom the tumour had grown slowly, and with much 
pain in the arm. A section of the tumour is preserved in the Micro- 
scopical Cabinet (A. 29). 



CHAPTER X. 

INJURIES AND DISEASES OF THE ORGANS 

OF CIRCULATION. 

mJUEIES OP THE HEAET. 

BXTPTTTBE. 

BiTPTUBE of the heart is rare. When it occurs it is the result 
of great yiolence applied to the chest- walls, or of some sudden violent 
exertion ; but in the latter case there is generally pre-existing disease 
of the heart- walls to account for it. In severe injuries of the head 
or lower extremities the heart has occasionally been found raptured, 
although no direct violence has apparently been applied to the 
chest. Eupture in such cases has been attributed to sudden spas- 
modic action of the heart from intense fear. 

When the result of external violence the rupture may take place 
through any part of the heart, but perhaps more often through the 
right side on account of the closer proximity of that part to the 
chest-walls ; when the result of sudden over-action of the heart, it is 
nearly always confined, as might be expected, to the left ventricle. 
The pericardium may or may not be involved in the rupture. 

XII. 54. — A heart and large vessels, with the trachea, and a portion 
of the left lung, from a child six years old. An irregular rent extends 
through the whole length and thickness of the posterior wall of the 
left ventricle and auricle. A similar laceration extends through the 
upper part of the anterior wall of the lefb ventricle, and through the 
adjacent part of the septum. The left bronchus is torn across near 
the root of the lung. 

These injuries were the results of the passage of a heavy wheel over 
the chest of the child. Some of the ribs were fractured, but the peri- 
cardium was not torn. General emphysema was produced by the 
escape of air from the raptured bronchus. 

XII. 74. — ^A heart, in which a partial rupture of the walls of the 
auricles has taken place. In the posterior part of the right auricle, 
between the fossa ovalis and inferior vena cava, a rent an inch and a 
half in length extends through the endocardium. In the posterior 
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part of the left auricle, between and below the orifices of the pulmonary 
veins, a rent nearly two inches in length exists in both the pericardium 
and endocardium, and there is a small aperture between some of the 
muscular fibres thus exposed, through which a little blood escaped into 
the pericardial cavity. 

The patient was thirty-eight years old. His leg was crushed by a 
heavy weight, and amputation was performed on the following day. 
He seemed to suffer but little from these shocks, and went on well till 
the fifth day, when extensive inflammation ensued in the tissues of the 
thigh. He was much depressed, but his case was not deemed hopeless 
till the twelfth day, when he suddenly became pale and more exhausted 
and quickly died. From the time of the injury the pulse was generally 
feeble and frequent. During the last few days of his life the breathing 
was oppressed. A clot of blood, about the size of a half-crown, was 
loose in the pericardial sac, and a smaller clot lay upon the auricles. 
Several small effusions of blood existed between the pericardium and 
the muscular substance of the auricles and ventricles, especially of the 
former. The texture of the heart appeared quite healthy. 

Wounds. 

Wounds of the heart are generally the result of bayonet-thrusts, 
gun-shot injuries, or knife-stabs. They have occasionally been 
produced by the penetration of a needle. 

As a rule they are immediately fatal, especially when of large size 
or transverse to the muscular fibres of the ventricles, as under these 
circumstances, the wound gapes and allows of sudden haemorrhage 
into the pericardium. When the wound is parallel to the fibres of 
the ventricle death may be delayed, as the spiral arrangement of 
the different layers of fibres has a tendency to occlude the wound. 

Wounds of the auricles, on account of the thinness of their walls 
and the absence of a spiral arrangement of their muscular fibres, are 
more fatal than those of the ventricles ; cases of recovery have, 
however, been reported. The right side of the heart, from its posi- 
tion, is necessarily more exposed to wounds than the left. The 
pericardium alone is sometimes injured. An interesting specimen 
of a hernia of omentum into the pericardium after a wound follows. 

XII. 71. — Part of the heart of a lunatic^ who destroyed himself by 
thrusting a needle, about an inch and a quarter in length, through the 
anterior wall of the left ventricle four days before death. The needle, 
entering just to the left of the septum, passes obliquely upwards and to 
the left, and its point enters the cavity of the ventricle through the 
apex of the anterior fleshy column ; its larger end is buried in the 
substance of the ventricle. The pericardium was thinly covered with 
inflammatory material, and the muscular substance of the heart was in 
a state of fatty degeneration, which was most advanced and attended 
with softening of textm'e in the neighbourhood of the needle. 
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XII. 72. — Part of the left ventricle of a cow, throngb wliich an awl 
was driyen at some time not less than two days before death. The 
whole thickness of the ventricnlar wall is pierced; one end of the awl 
projecting half an inch into the pericardiac sac, the other into the 
caTity of the ventricle. Ko external wound was noticed in this case, 
nor any signs of severe suffering. The cow walked two miles to the 
slaughter-house, where, on immediately killing her, the injury of the 
heart was discovered. 

XII. 141. — Pericardial diaphragmatic hernia of the omentum, pro- 
bably the result of a wound of the floor of the pericardium. (See 
Catalogue.) 

INJUBIES A^n> DISEASES OF THE ABTEBIES. 

WOUNDS. 

Specimens illustrating a few of the yarioos ways in which the 
arteries may be wounded are here appended. As pathologists our 
attention, however, will be chiefly confined to the consideration of 
the results of wounds of arteries. 

XTTT. 4i9. — ^An anterior tibial artery, in which a small lacerated 
aperture, completely penetrating its coats, was made by the sharp end 
of a fragment of bone in a case of compound fracture. 

XTTT. 64. — A femoral artery, the inner and middle coats of which 
were lacerated in a case of compound fracture. The laceration extends 
transversely roimd two thirds of the artery just above the origin of the 
profunda. 

XTTT. 99. — ^Arteries of a leg, with portions of the surrounding muscles, 
from a man in whom the peroneal artery was penetrated by a knife 
which passed transversely into the back of the leg from the inner side. 
The track of the wound into the peroneal artery is shown by the piece 
of coloured glass. The peroneal artery is unusually large ; the posterior 
tibial, into which a bristle has been introduced, is very small. 

XTTT 116. — ^A common carotid artery, into which the smaller end of 
a tobacco-pipe was driven a few days before death. At the upper part 
of the preparation is shown a portion of a sloughing cavity, in which 
the wounded part of the artery is involved and from which the external 
and internal carotid arteries proceed. 

The patient was a young man. The tobacco pipe was accidentally 
driven through the tonsil into the artery at the angle of its bifrir- 
cation. He supposed that he had completely withdrawn it; but a 
portion of the pipe, an inch long, remained in the wound, closing the 
orifice which it had made in the artery, and preventing haemorrhage. 
Extensive suppuration followed, in the course of which hsemorrhage 
ensued. The trunk of the artery was tied seven days after the accident, 
but heemorrhage recurred twice, and the patient died four days and a 
half after the application of the ligature. 
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Bksultb followikg Wouvds of Abtkkixs. 

Tb6 results following a wound of an artery depend upon 
whether the interior of the Tessel is laid open, or the walls merely 
notched bat not penetrated ; whether the vessel wonnded is of large 
or small size ; or whether it is completely or only partiany divided. 

L WhEH the IhTBBIOB of THS YkSSEI. is IiATD opeh. 

(PEKBTBATnrO WoUTOS.J 

When the vessd is of large size. 

Wounds of the large vessels, such as the aorta or pnlmonary 
artery, are, in most cases, immediately fataL When, however, the 
wound is very small death may be delayed for a few hours ; such 
was the case with the patient from whom the following specimen 
was obtained. 

XIL 97. — ^The heart and the commencement of the great arteries of 
a woman, aged twenty-five, who died under the following circnmstanoes : 
— She received a blow on the chest, whereby a needle which fiuatened her 
shawl was driven through the second intercostal space of the right side 
in its upper part, close to the border of the stemnm, passing between 
the bone and the internal mammary artery. It penetrated to the extent 
of about two inches, and was broken off on a level with the skin. No 
immediate effect was apparent. She came to the hospital, and the 
portion of the needle, which appeared firmly fixed, was extracted. 
When the broken end was exposed by a smaU incision it was observed 
to move slightly with the heart's action. She was x>erBuaded to remain 
with difficulty. In less than an hour she became very fsunt. The £aint- 
ness rapidly increased, and she soon died. 

In a post-mortem examination the pericardiac sac was found dis- 
tended with blood, which had separated into clot and serum, the former 
completely investmg the heart. The blood effused amounted to nearly 
a pint. Id. the wall of the aorta is seen a minute apertare (through 
which the portion of the needle is passed), and near it are two other 
smaller wounds, only one of which appeared to have completely perfo- 
rated the wall. They are just below the point where the pericardium 
is reflected, the opposite portion of which presented a corresponding 
aperture. No other injury could be detected. 

When the vessel is of the second or third degree. 

When an artery of the second or third degree, such as the 
femoral or brachial, is wounded, different results follow, ac- 
cording as it is completely or only partially divided. 

BesuUs following complete division,— When the edges of the wound 
are cleanly cut repeated hsemorrhages rapidly terminating in death 
will ensue ; but when the edges are uneven, ragged, and torn, as in 
the evulsion of a limb by machinery or by a cannon ball, the internal 
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coat and sheath of the vessel become twisted ooil-like, the middle 
and internal coats retract and contract, and clots form within the 
vessel and about the torn end. By these means the arteij is 
securely closed, and haemorrhage effectually prevented. A similar 
condition of the ends of the vessels prevents hsemorrhage from the 
umbilical cord after it has been gnawed through by animals in the 
separation of their young. The further changes leading to perma- 
nent occlusion will be described later. 

Mestdis following partial division, — ^When the wound is at all 
large, and made transversely to the long axis of the vessel, hsemor- 
rhage and death will rapidly ensue ; but when the wound is small — 
a mere puncture — or parallel to the axis of the vessel, the wound 
may heal by adhesive inflammation. This adhesion may be perma- 
nent, or the cicatrix may yield to the pressure of the blood, so giving 
rise to one form of traumatic aneurism. 

Or, again, blood may be effused into the tissues around the 
artery, the wound in the integument and other soft tissues may 
heal, and the effused blood become encysted from condensation of 
the soft parts, so giving rise to a second form of traumatic aneurism. 
The subsequent changes undergone by the effused blood and its 
containing cyst are similar to those which occur in spontaneous 
aneurisms. 

A transverse wound of an artery assumes a lozenge-shape. This 
has been shown by Mr. Savory to depend upon the longitudinal 
tension in which an artery is normally placed, and not upon con- 
traction of the muscular fibres, as he found that a transverse wound 
of an artery after death assumed the same shape. 

When the vessel is of small size. 

When a vessel of small size is completely divided it retracts and 
contracts within its sheath, and a clot forms within and also with- 
out on the roughened surface of the sheath. Thus the vessel is 
effectually but only temporarily closed, it becomes so permanently 
by the union of the internal and middle coats by adhesive inflam- 
mation and by the organization of the internal clot. The artery 
ultimately shrinks into a fibrous cord as far as the first collateral 
branch. 

When the artery is completely divided in its continuity, the 
distal as well as the proximal end is closed in this manner. 

When a small artery is but partially divided, its ends are imable 
to retract and contract to their full extent, and repeated haemor- 
rhages ensue. Continued haemorrhage from a partially divided 
vessel was common when bleeding was performed by puncturing 
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the temporal artery ; the hfiBinorrhage was generally stopped by 
completing the division of the artery. 

II. When the Vessel is not laid open. (Non-penetbatino 

Wounds.) 
When the walls of a vessel are merely notched but the interior 
of the vessel is not laid open, the wonnd may heal ; or the unin- 
jured coat or coats may ulcerate and give way and hfiBmorrhage 
ensue ; or again, after healing has taken place the cicatrix may 
yield to the pressure of the blood, so giving rise to a traumatic 

aneurism. 

ETTPTURB. 

When an artery yields to pressure from within or to force from 
without and there is no accompanying woimd of the integuments 
the artery is said to be ruptured. 

Bupture due to force from within, i.e. from increase of blood 
pressure, occasionally happens as a consequence of over-exertion, 
palpitation, Ac. ; but in these cases there is generally some pre- 
existing disease of the arterial walls. 

Rupture by force from without may be due to a blow or sprain 
or to the over-exertion of a limb ; it may occur in cases of severe 
fracture, or during the processes of reduction of old dislocations, 
or the breaking down of adhesions in cases of stiff joints. 

Xin. 66. — An external iliac artery torn completely and straight 
across. The rupture occurred in an injury, by which the lower part of 
the femur was fractured. 

Xm. 104. — Portions of a popliteal artery and vein. The artery was 
completely torn across by a wheel passing over the limb. 

XIII. 88. — Portion of a brachial artery, ruptured from a fall whilst 
the arm was extended. 

The results of the rupture of an artery wiU depend upon whether 
the rupture is partial or complete. 

When the rwpimre is paHial, i, e, when the internal and middle 
coats alone are ruptured, the external may gradually yield to the 
pressure of the blood and become the sac of a false aneurism, or the 
internal and middle coats may retract and infold into the interior 
of the vessel, obliterating its calibre and so possibly producing gan- 
grene of the limb. 

When the rv/piu/re is cofhpletey i.e., when all the coats are torn 
through, blood is extravasated into the tissues of the limb. If the 
artery is of large size the extravasation may occur to an enormous 
extent, tearing up the tissues and ultimately producing gangrene 
by pressure upon the collateral blood-vessels (diffused traumatic 
aneurism). 
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Xm. 88. — Portion of a brachial artery, which was torn straight 
across hj external violence. 

The patieot, a gentleman sizty-nine-jears old, fell with his arm 
stretched out. At first he seemed little injured, bat ptdsation was lost 
in the radial and ulnar arteries. In a few hours the arm became enor- 
mously swollen and livid, and amputation near the shoulder was 
performed. The brachial artery sloughed after being tied at the 
amputation. 

When the artery is of smaller size, and the force of the blood 
pressure consequently less, the extravasated blood may become 
encysted by inflammation and condensation of the tissues around 
(circumscribed traumatic aneurism). 

No specimen. 

Under some circumstances, however, the artery retracts and con- 
tracts within its sheath, but little hsBmorrhage occurs, an internal 
and external clot form, and permanent occlusion is accomplished, 
as already described. 

xm. 66.— An external iliac artery, torn completely and straight 
across. The torn ends of the artery are an inch apart, and are con- 
nected by a coagulum of blood. The coats of the artery are not 
obviously diseased. 

The rupture was directly under Foupart's ligament. 

Xin. 104. — Portions of a popliteal artery and vein. The artery was 
completely torn across by a wheel passing over the limb, and its 
divided extremities are separated to a distance of nearly half an inch. 
They are widely open. In the upper part of the artery a coagulum is 
formed, which almost fills its cavity ; in the lower part there are only 
some irregularly shaped portions of fibrine. 

EFFECTS OF THE APPLICATION OF A LIGATUEE. 

I. To THE Divided End of an Abteby in an Open Wound. 

When a ligature is properly applied, the internal and middle 
coats are evenly and transversely cut through by its pressure, their 
cut edges retract and incurve within the canal of the vessel, and the 
external coat, crumpled up and tightly embraced by the ligature, 
retains the two inner coats in contact with each other. A clot of 
blood of conical shape forms in the vessel from the seat of ligature 
to the first collateral branch above, and becomes adherent by its 
base to the walls of the vessel. The cut ends of the internal and 
middle coats unite by adhesive inflammation. The external coat, 
where it is embraced by the ligature, ulcerates and sloughs, and the 
ligature comes away, generally bringing with it the end of the 
artery round which it was tied. Finally, the part of the artery 
between the seat of ligature and the first collateral branch above 
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becomes converted, together with the dot in its interior, into a 
fibrous cord. 

The above changes may now be studied in detail bj the aid of 
specimens. 

Division of the internal cmd middle coats, 

Xm. 118. — ^A femoral artery and vein. They were cut through in an 
amputation, and the arteiy was tied eleven hours before death. The 
preparation shows the division of the internal and middle coats of the 
artery by the ligature, and how their divided borders are retracted and 
incurved within the adjacent parts of the canal. 

XIII. 66.— A femoral artery, showing the effects of a ligature placed 
round it a few days before death. The ligature was applied at a little 
distance from the extremity of the artery, and it has divided the inner 
and middle coats. For two inches above the ligature the artery is filled 
by coagulum. 

The even, smooth, and complete division of the internal and 
middle coats, so essential for successful union by adhesive inflam- 
mation, is best accomplished by a small round ligature. The effects 
of different kinds of ligature are seen in the following specimen. 

xm. 32. — Portion of an artery, exhibiting the division of its middle 
and internal- coats by three different kinds of ligature, viz. the large 
round, the small round, and the flat, ligature. The ligatures employed 
were composed of the same materials as those which are tied round the 
portion of artery by the side of that on which the experiment was made. 
The small round ligature, which is in the middle, made the cleanest 
and most complete division of the coats ; the division by the flat liga- 
ture is uneven, incomplete, and attended by partial separation of the 
adjacent part of the divided coats. 

The experiment was made on a dead artery. 

FormaUon of clot 

A few hours after a vessel has been tied a clot commonly forms 
at the seat of ligature and gradually extends up the artery to the 
first collateral branch. When fully formed it appears of a conical 
spiral shape, attached at its base to the walls of the vessel, but free 
and moveable above. It is white below, but gradually assumes a 
red colour towards its apex. 

Although the clot is generally ascribed to the coagulation of the 
blood, which is said to be stagnant in the portion of artery between 
the seat of ligature and the first collateral branch, it is by some 
attributed to the gradual deposition of fibrine from the blood, an 
explanation the more probable, as Mr. Callender has shown that 
the blood is not stagnant in the portion of an artery above the 
ligature, but, on the contrary, is agitated in an orderly manner, so 
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that the fibrine is, as it were, churned out of the blood to form the 
coagaltmL Upon this orderly moyement of the blood is believed 
bj Mr. Callender to depend the conical and spiral shape of the dot, 
its cessation at the first collateral branch where the churning move- 
ment ceases, and the white appearance which its base assumes from 
the first. The dark red colour of the upper portion of the clot is 
due to the coagulation of the blood upon the already deposited 
fibrine. 

Although in the majority of cases a clot forms as just described, 
in some instances occlusion is accomplished without the formation 
of a clot. 

J Xm. 35. — Parts of a femoral artery and vein, firom a stump. The 

exti'emity of the arteiy is closed by a conical clot, which extends up the 
vessel to the origin of the nearest branch. The base of this clot is 
miited to the extremity of the artery. The extremity of the vein is 
closed by a similar but smaller clot. The coats of the artejry and vein 
are thickened and closely xmited to the surrounding parts. 

xm. 37. — Parts of a femoral artery and vein, from a stnmp. The 
extremity of the artery is open ; but its canal is filled to some distance 
by a coagnlum, which adhered firmly to its coats. 

xm. 129. — The femoral artery from the body of a man, who died 
eleven days after amputation of the thigh. Its canal is much contracted 
and wrinkled transversely. By its side is suspended the clot which it 
contained, of a deep red colour above, but white below, and of an irre- 
gular and spiral shape. 

Union of the internal cmd middle coaia by adhesive inflammation, 

XIII. 38. — Parts of a femoral artery and vein, from a stump. The 
extremities of both the artery and vein are closed, and intimately con- 
nected with the surrounding tissues. Both of them have coagula 
above their closed extremities. 

xm. 36. — Parts of a femoral artery and vein, from a stump. The 
extremity of the artery is closed by the adhesion of its sides, but there 
is no clot within it. The extremity of the vein is open. 

Separation of the ligature. 

The pressure of the ligature on the external coat gradually 
produces ulceration and sloughing of that coat, and the ligature 
cuts its way out, generally bringing with it the portion of artery 
around which it was applied. 

XIII. 156. — This ligature was used to tie the subclavian artery (in 
the third part of its course) of a man, aged fifty-four, for a large axiliary 
aneurism. It came away with the attached slough on the twentieth day 
after operation. 
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Con/version of the a/rtery above the seat of ligabwre into a fibrous cord. 

The process by which the artery and contamed clot are converted 
into a fibrous cord is discussed in the section " Adhesive Phlebitis/' 
under " Organization of the Clot " and " Changes in the Vessel 
Walls." See pages 266 and 257. 

No specimen; 

II. To THE CONTIKiriTT OF AN AbTBBT, AS IN THE HUNTEBIAN 

Opebation fob Anevbism. 

When a ligature is applied to an artery in its continuity, changes 
take place similar to those which occur when a ligature is applied 
to a cut end of a vessel ; the external coat is embraced and crumpled 
by the ligature; the internal and middle coats are evenly divided, 
and retract and contract into the interior of the vessel ; a conical 
clot is formed both above and below the seat of ligature, but the 
clot below the ligature is less firm than that above. The cut ends 
of the internal and middle coats unite by adhesive inflammation, 
and the clots filling the artery above and below the seat of ligature 
become organized. The ligature by its pressure causes sloughing 
of the external coat and comes away, cutting the artery into two 
pieces. These two pieces afterwards unite by adhesive inflamma- 
tion, so that the spot where the ligature was formerly applied can 
no longer be recognised, and the artery between the first collateral 
branch above and the first below the seat of ligature becomes 
converted, together with the clots, into a fibrous cord. 

JHmaion of internal and middle coats, 

XIII. 6. — Part of the aorta of a dog, exhibiting the effects of a liga- 
ture applied twenty-four hours before death. The inner and middle 
coats are partially divided, and above the seat of the ligature is a 
conical coagulum, which appears laminated and is loosely attached to 
the walls of the artery. 

Formation of clots, 

XIII. 123. — The iliac arteries of a man whose external iHac artery 
was tied four days before his death. The ligature was applied just 
above the orifice of the epigastric branch of the artery. Above this 
place, where now a constriction appears, the whole canal of the artery, 
to the origin of the iliac, is filled with a firm cylindrical blood-clot. 
Beyond the place of ligature a smaller conical clot extends for nearly 
an inch along the continued trunk of- the artery. 

XIII. 156. — The right common carotid artery of a man tied five days 
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before death. It shows a long conical clot, commencing from the liga- 
ture, on the lower portion. 

Conversion of the artery into afibroiu cord, 

Xm. 23. — ^A femoral artery, upon which a ligature was placed a 
considerable time before death. The canal of the artery aboye and 
below the obliterated part is gradually contracted into a conical form 
as it approaches that part. The upper and lower portions of the vessel 
are connected by condensed cellular tissue. For some way above and 
below the obliterated part, the coats of the artery are thickened, 
and in the upper portion a dry clot of blood is firmly adherent to the 
vtralls. 

xm. 114. — A femoral artery, with a popliteal aneurism. The artery 
was tied by the edge of the sartorius muscle eighteen months before 
death, and the aneurism was diminishing at the time of the patient's 
death. The femoral artery is completely obliterated, from the situation 
at which the ligature was applied to the origin of the profunda. An 
inch and a half of the length of this part of the artery is replaced by 
a solid round cord of fibrous tissue. 

JEstahlishmeni of the collateral ciroadation. 

After the main artery is obliterated the blood finds its way to the 
parts below by means of the enlarging anastomoses between the 
branches given o£E from the artery above and below the seat of 
obstruction. Specimens of collateral circulation after ligature of 
the principal arteries follow. 

• F. 1. — ^A thorax, with the principal arteries injected, from a man in 
whom the left subclarian artery was tied on the first rib, six years 
before death. The portion of the artery between the situation of the 
ligature and the axilla is in Series YIII, No. 4. The circulation was 
maintained chiefly through the enlargement of the supra-scapular and 
infra-scapular arteries. 

F. 2. — ^A fore-arm, exhibiting the anastomosis and enlargement of 
arteries consequent on division of the radial a little above the wrist. 
The principal anastomosis is effected by a large artery passing from 
the interosseous at the lower edge of the pronator quadratus muscle 
across the front of the radius, to the radial artery, about half an inch 
b^ond the point of its division. 

F. 3. — A limb in which the femoral artery was tied in the middle 
of the thigh eleven years before death for the cure of a popliteal 
aneurism. The portion of arteiy obliterated by the ligature is about 
two inches in length, and extends to the origin of the profunda. Below 
this obliteration the artery was found open, but contracted to its 
entrance into the ham, where the aneurism was situated. The injection 
of the vessels displays the collateral branches by which the circulation 
was continued ; these are situated chiefly at the back of the thigh and 
close upon the femur. 

15 
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F. 4. — Fart of a lower extremity, in whicli the femoral artery was 
tied fifty years before death, for the cure of a popliteal aneurism. The 
portion of artery obliterated by the ligature and by the anenrism 
extends from the profunda downwards to the division of the popliteal. 
A mass of earthy matter occupies the situation of the obliterated artery 
in the upper part of the ham. The anastomosing vessels by which the 
circulation was continued are chiefly at the back of the thigh. 

This operation was performed by John Hunter, and it was the fourth 
case in which he tied the artery at a distance from the aneurism. 

■ 

FaILUBE of one OB MOBE OF THE NOBMAL PBOCESSES THAT OCCTJB 
AFTEB THE APPLICATION OF A LlGATXTBE. 

When, from some of the causes to be presently illustrated, one 
or more of the normal processes fail, secondary haBmorrhage or 
gangrene may ensue. 

I. Failure of formation of clot. 

Under some circumstances, as we have seen, although no clot 
forms in the artery above the seat of ligature, the end of the vessel 
still becomes closed by adhesive inflammation. Usually, however, 
when the formation of a clot fails, the force of the blood, unbroken 
by the presence of a clot, falls on the uniting end, and prevents 
the closure of the artery. The common cause of this non-formation 
of a clot is the too close proximity of the ligature to a collateral 
branch, springing from the artery above the seat of ligature, i. e. 
nearer the heart. 

XIII. 21. — The arch of an aorta, with the left subclavian and axillary 
arteries. The left axillary artery is the seat of aneurism, for the cure 
of which the subclavian artery has been tied. The upper part of the 
preparation consists of the left subclavian artery and the arch of the 
aorta. By tracing the subclavian artery downwards, the situation 
where it has been tied will be recognised. On the side of the ligature 
nearest to the heart, the artery is pervious and of its ordinary size to 
its extremity, which was closed by only a small coagulum. Between 
this coagulum and the sides of the vessel, is an aperture into which a 
bristle is passed ; through it blood had passed from the arteiy to the 
outward wound. At a short distance above the situation of the ligature 
several large branches arise. The portion of artery between the situa- 
tion of the ligature and the aneurismal sac is completely closed by 
coagulum. The aneurismal sac also is in great part filled by laminated 
coagulum ; its exterior is firmly attached to three of the ribs which 
have undergone partial absorption. Below the sac is the remaining 
part of the axillary, with the commencement of the brachial artery. 
The axillary artery from the point of its connection with the sac is quite 
pervious, and a large branch arises from it which divides into the sub- 
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scapular and circamflex aiteriea. The axillary yein is oonnected with 
the sao, and ia pervious. The coats of the sabdayian artery aboye the 
situation of the ligatnre were so brittle that they yielded to the slightest 
force. 

The patient was a man thirty-eight years old. The aneurism ap- 
peared to haye existed four months, and was first obsenred six months 
after an attack of acute rheumatism. He died after repeated hcemor- 
rhages, on the thirteenth day from the application of the ligature. 

n. FdSbwre ofcMesian of internal and middle eoais. 

When the internal and middle coats fail to unite, the internal clot 
of itself is unable to resist the force of the blood, and consequently 
yields when the ligature separates. A common cause of this non- 
adhesion ia a diseased condition of the coats of the artery, such as 
atheroma, calcareous degeneration, Ac. Another cause is the uneyen 
division of the coats from the faulty application of a ligature, 
or the use of an improper one. 

XIIL 40. — A femoral artery from a stump. Its coats are thickened 
and earthy matter is abundantly deposited in them. In consequence 
of the occurrence of haemorrhage after the amputation a second ligature 
was placed around the artery, about two inches above its extremity. 
This ligature had separated before death, and a portion of whalebone is 
passed into the aperture through which it was withdrawn. The cavity 
of the arteiy, above and below the situation of this ligature, is filled by 
clots of blood, which extend to a considerable distance up the vessel. 
The cut end of the artery is open. 

xiil . 59. — ^A femoral artery and vein, from a stump. The coats of 
the artery are generaUy thickened. No adhesion of its sides has taken 
place at the cut extremity ; but for some distance higher up, its cavity 
is filled by coagulum. The extremity of the vein is closed. 

m. 164. — The popliteal, tibial, and peroneal arteries of a man, aged 
sixty-five, a drunkard, who died after amputation through the lower 
third of the left leg for compound dislocation of the foot. 

The arteries are throughout extensively diseased. The posterior 
tibial at the operation was cut through by the ligature, a second ligature 
including surrounding muscle being employed. The vessels were filled 
throughout with firm clots, that in the peroneal being less perfectly 
formed and lighter in colour than the others. 

m. Fadlure of establishment of colkUercd circulation. 

When from some cause or other the collateral circulation after 
the application of a ligature to a main artery fails to become estab- 
lished, gangrene of the limb below the seat of obliteration will 
ensue. 
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There are no specimens illustrating the failure of the establish- 
ment of the collateral circulation after the application of a ligature 
to an artery in the Museum. 

AETERITIS. 
Arteritis or inflammation of the arteries may be acute or chronic. 

ACUTE ARTERITIS. 

Two forms of acute arteritis have been described ; the one occur- 
ring as a general, the other as a circumscribed, inflammation. The 
existence of the former is, however, at the present day disputed. 

Acute circumscribed arteritis, that is, inflammation of limited 
portions of the arteries, generally occurs in the smaller of those 
vessels, and is nearly always associated with the breaking down of 
inflammatory emboli; by some it is thought to be the result of 
syphilis. In the aorta it sometimes occurs spontaneously, leading 
to aneurism or rupture. 

The arteries also become inflamed and ulcerated from the spread 
of ulceration from surrounding soft tissues. Under these cir- 
cumstances the walls become thinned, and subsequently ruptured 
from the pressure of the blood current within. 

Ulceration may also spread from the endocardium to the aorta in 
the case of ulcerative endocarditis. 

XIII. 61. — A femoral artery and vein, which were exposed and 
partly destroyed in the progress of a phagedssnic ulcer. The coats of 
the artery, to the extent of about an inch, are completely disorganized, 
and two small ragged openings are visible in this portion of the vessel. 
Above this part of the artery, a circular indentation in its walls may 
be perceived, which was occasioned by a ligature placed around it in 
consequence of hsBmorrhage from the openings just mentioned. A 
portion of the vein is obliterated, and its cavity below the obliterated 
part is filled by a clot of blood. 

The disease extended from the labia of a woman, and had destroyed 
a large portion of the perineum before it reached the groin. 

See also XIII. 177. and 184. 

XIII. 113. — Parts of a heart and aorta, exhibiting a transverse rent 
extending round the whole circumference of the inner and middle coats 
of the aorta, about half an inch above the valves. The torn coats are 
soft, but in other respects they appear healthy. 

The patient was a man about twenty-five years old. He had delicate 
health ; but was not supposed to have any disease of the heart. He 
was suddenly seized, while walking, with pain in the chest and faint- 
ness, and quickly died. 
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OHRONIO ARTERITIS OR ATHEROMA. 

The condition of the aiteries, long known as atheroma or athero- 
matons degeneration, is here called chronic arteritis, as recent 
microscopical research has shown that it primarily depends upon a 
chronic inflammation of the deeper layers of the intima. The 
disease in its early stages is characterized by greyish-white, slightly 
elevated patches npon the inner surface of the vessel ; these were 
formerly thought to be exudations of lymph from the vasa yasorum 
upon the free surface of the lining membrane, and more recently 
to be deposits of fibrine from the blood itself. That neither of 
these theories is correct, but that the patches are due to cell infil- 
tration in the deeper layers of the intima, is clearly demonstrated 
by sections, when the internal layers of the intima (those next the 
blood) are seen to pass uninterruptedly over the patches from which 
they can be readily stripped off. 

Xm. 75. — ^The arch of an aorta, with the sabclavian and carotid 
arteries. The deeper layers of the internal coat of the aorta are infil- 
trated with inflammatory products ; the innermost layers are slightly 
elevated, bat appear otherwise unaffected. 

Secondaby Chanoes in Chbonic Abtebitis. 

The inflammatory material in the deeper layers of the intima 
may undergo fatty, calcareous, or fibroid degeneration. 

FaMy degeneration. 

This is a common change in chronic arteritis. The inflammatory 
material in the deeper layers of the intima softens into a fatty mass, 
so that the atheromatous patches, which were formerly grey, now 
appear yellowish-white. These collections of fatty material are 
sometimes spoken of as atheromatous abscesses, and after the 
superficial layers, which separate the fatty material from the blood, 
have given way, as atheromatous ulcers. 

Xni. 125. — ^The arch of an aorta with its branches. The internal 
coat is thickened, opaque, and tuberculated, and contains some fatty 
amd calcareous matter. 

Xni. 72. — An aorta, exhibiting atheromatous abscesses graduating 
into atheromatous ulcers, whose surface presents soft and earthy 
substance. 

See also XTTT. 1. 

Calcareous degeneration. 

Calcareous, like fatty degeneration, is a common change in chronic 
arteritis. The inflammatory material becomes infiltrated with 
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eartbj salts at once, or after first undergoing the fatty change 
already described. In either case bony plates of yarions sizes and 
shapes are produced, often converting the artery into a rigid tube. 

XIII. 85. — The arch of an aorta, with the carotid and subclavian 
arteries. Earthy and soft matter is seen in their coats. 

XIII. 124. — Arch of an aorta, with a very large anearism projecting 
through the front of the chest walls. There are thin scattered plates 
of fatty and calcareous matter in many parts of its coats. 

XIII. 73. — Portion of an abdominaJ aorta, with large nodular and 
granular maases of calcareous matter apparently attached to its internal 
surface. Around these deposits the internal coat is thickened and 
opaque, and the bases of some of them are fixed on thin circular plates 
of earthy matter. 

Fibroid degeneration. 

This degeneration is less common than the two preceding ; it 
consists in the conversion of the inflammatory material into fibrous 
tissue, and is characterized by a general thickening and induration 
of the arterial walls. According to some authors this change is the 
result of syphilis. 

Ebsxjlts op Chbowic Abtebitis. 

Among the results of chronic arteritis may be enumerated 
rupture, general or aneurismal dilatation, thrombosis, embolism^ 
and gangrene of parts supplied by the vessel. 

Mujatvre. 

Xm. 110 is probably a specimen of rupture from chronic 
arteritis. 

Dilaiation, 

1. Chneral dilataUon, — XIII. 57. — A subclavian and axillary artery. 
The coats of the artery, especially the inner coat, are atheromatous ; 
and its cavity is generally dilated. 

xm. 8. — The arch and thoracic portion of an aorta uniformly 
dilated. The coats of the artery are generally thickened and indurated. 

xm. 74. — ^Portion of an abdominal aorta dilated, and exhibiting 
large masses of earthy matter on its internal surface. 

2. Partial dilataMon (aneurisms), — For specimens of partial dila- 
tation, see Aneurisms. 

Thrombosis. 

Thrombosis, after chronic arteritis, is induced by the inequality 
and roughness of the internal surface of the artery, caused by the 
presence of the atheromatous ulcer or calcareous plates. 
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Xin. 160.— A portion of the right femoral arterj of the patient 
from whom XIL 101, was taken. A few days before death he com- 
plained of acute pain and numbness in the right thigh. The tempe- 
rature of the limb was at the same time considerably reduced. The 
arteiy is laid open to show a firm fibrinous plug filling up and obstruct- 
ing the canaL The clot presented in different parts some slight 
differences of consistence and colour. The wall of the artery exhibited 
in some spots traces of atheromatous degeneration. 

XTTT. 101. — ^A femoral artery and vein. The femoral artery in its 
whole extent is rigid from calcareous degeneration of its coats. Its 
cavity is filled with a solid, firm, and partially laminated coagulum. 
The man from whom it was taken died of gangrene of the leg. 

This plugging of the veasels of the lower extremities is a frequent 
cause of gangrene. 

Emholiam, 

Embolism is another result of chronic arteritis. The emboli are 
composed of small portions of the broken-down fatty material 
whichy after the internal coat covering the atheromatous patch has 
given way, become exposed to the current of blood, and are carried 
away and impacted in smaller vessels. The impaction of an em- 
bolus in an artery is a frequent cause of gangrene of the part which 
the vessel supplies. It is also a cause of aneurism, especially of 
the smaller arteries, the artery beeoming dilated immediately behind 
the obstruction. 

Gangrene, 

Qangrene is a frequent result of atheroma. It has already been 
described how gangrene may be induced by thrombosis or embolism. 
Gangrene may, however, occur without any clotting, simply from 
the rigidity of the wallfl of the vessels, which renders them unable 
to adapt themselves to the varying demands of the part they supply. 

PEIMARY CALOABEOUS DEGENERATION. 

Primary calcareous degeneration must be carefully distinguished 
from the secondary calcareous change, which, as we have already 
seen, may occur in atheroma. The primary disease begins in the 
muscular layer of the middle coat ; the secondary in the deeper 
layers of the intima. The primary chiefly affects the smaller vessels 
where muscular tissue is most abundant ; the secondary the larger 
arteries, especially the aorta, where the elastic tissue predominates. 
In the primary the earthy matter is deposited in the muscular fibres 
of the middle coat in the form of a number of small rings ; in the 
secondary it is deposited in the inflammatory new material, and 
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assumes the form of irregular bony plates. The primary is essen- 
tially a disease of old age ; the secondary of the middle periods of 
life as well as of old age. 

In the disease now under consideration the earthy matter is first 
deposited around the nuclei of the muscular fibres, but sooner or 
later inTolves the greater part of the muscular coat. It is most 
common in the arteries of the lower extremities, especially in the 
tibials. It is a frequent cause of senile gangrene. 

Xm. 13. — Portions of the femoral, popliteal, tibial, and peroneal 
arteries, the coats of which, by the abundant deposit of earthy matter 
in them, form rigid bone-like tubes. The greater part of the deposit is 
in the form of narrow rings round the artery. 

xm. so. — ^A femoral artery, the coats of which are made completely 
rigid by deposits of earthy substance. The deposits form a nearly 
uniform tube, in which, however, traces of an annular arrangement 
may be observed. 

XIII. 89. — Femoral, popliteal, and tibial arteries, exhibiting abund- 
ant deposits of earthy matter in their coats. In some situations, 
especially in the posterior tibial artery, the earthy matter occupies the 
whole circumference of the vessel. Its general arrangement is in 
narrow rings. 

From an aged man, in whom gangrene of the toes occurred spon- 
taneously a short time before death. • 

XIII. 92. — Femoral, tibial, and peroneal arteries, in the coats of 
which there is an abundant deposit of earthy matter as in No. 89. 

From an aged man, in whom mortification of the toes spontaneously 
occun'ed. 

PRIMARY FATTY DEGENERATION. 

Fatty, like dalcareous degeneration, occurs as a primaiy change 
as well as secondary to chronic arteritis. As a primary change it 
begins in the endothelial lining of the arteries, to which it is usually 
confined, though in rare instances it may spread more deeply. It 
occurs in yellowish-white patches, slightly projecting into the 
interior of the vessel. These patches can be readily stripped.off from 
the deeper layers, which, when thus exposed, are found healthy, 
whereas in chronic arteritis it is the deeper layers themselves which 
are the seat of the disease. 

Although primary fatty degeneration generally affects the endo- 
thelial lining, it may occur in the case of the smaller arteries in the 
adventitia, or, in rare instances, in the middle coat. 

XIII. 132. — The commencement of an aorta, exhibiting atheroma and 
fatty degeneration of the internal coat. 
See also XIII. 112. 
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ANEURISM. 

An anenriiim has been defined as a tnmonr containing blood and 
com innnicating with an artery. (Holmes.) 

Stbuctubb of ah Akbttbism. 
An aneurism consists of a sac and its content& 

Thesae. 

The sac may be formed by the dilatation of the whole circum- 
ference of a portion of an artery, and therefore consist of all three 
coats (fusiform aneurism or aneurismal dilatation) XHI. 15, or it 
may be formed by the dilatation of part only of the circumference 
of an arteiy, in which case it may consist of all the coats (true 
aneurism), XTTT. 25, or of one coat only (false aneurism), XTTT. 11 ; 
in the latter instance it is nearly always the external coat which 
becomes dilated, the internal and middle haymg giren way ; a rare 
form, where the internal coat is protruded through a rupture of the 
external and middle coats - (the so-called hernia of the internal 
coat), is said by some to occur. 

Again, the sac may be formed by the condensation of the sur- 
Toxmding soft parts, into which the blood has been extravasated 
in consequence of the rupture of all the coats of a vessel or of 
the sac of a preriously formed aneurism (consecutive or diffused 
aneurism), XIII. 9, XTTI. 24. 

Or, again, the sac may be formed of the coats of the artery sepa- 
rated by blood which has been effused between them (dissecting 
aneurism), XTTT. 33. 

In the case of aneurismal varix (a so-called form of aneurism in 
which blood escapes from an artery into the cavity of a vein) the 
sac, if such can be said to exist, consists of a dilatation of a portion 
of a vein, XTTT. 121. 

The walls of the sac are generally thickened, atheromatous, and 
more or less blended with the tissues around. 

XTTI. 15. — An aneurism of the arch of the aorta. The sac is formed 
by the dilatation of the whole circumference of the aorta. 

Xni. 25. — An aneurism of the arch of the aorta. The sac is formed 
by a partial dilatation of the artery, with integrity of all the coats. 

Xni. 11. — An aneurism of the arch of the aorta. The sac is formed 
by the external coat alone. 

XIII. 9. — An aneurism of the aorta. The sac is formed in part by 
the dilated aorta, and in part by the condensed tissues around. 



234 INJUBIES AND DISEASES OF THE ABTEBIES. 

Xm. 24. — ^Aneurism of the popliteal artery. The sac is formed 
entirely by the surroimdiiig cellular tissae. 

XIII. 33. — Aneorism of the abdominal aorta. The sac is formed by 
the separation of the walls of the aorta. 

The contents of the sac. 

When an aneurism is first formed the sac contains only fluid 
blood, or after death an ordinary blood coi^olmn ; fibrine, however, 
is gradually deposited from the blood in concentric layers upon 
the internal surface of the sac, so that after an aneurism has 
existed some time the contents are partly solid laminated fibrine 
and partly fluid blood. The laminated fibrine next the wall 
of the sac is firm, dry, and of a yellowish- white colour, but gradually 
becomes softer, moister, and reddish towards the centre of the sac, 
while that next the fluid blood which still remains near the mouth 
of the sac merely resembles ordinary blood coagulum, and is probably 
the result of post-mortem coagulation. As will be seen under the 
head of spontaneous cure, this deposition of fibrine may continue 
until the whole sac is filled. In those instances in which an aneurism 
becomes solid in a few hours (the result of treatment or otherwise) 
it is probable that the greater part of the material filling the sac is 
merely blood coagulum, as in such instances the time would pro- 
bably be too short for fibrine to be deposited. The subsequent 
stages in the organization of such a clot probably do not materially 
differ from those observed in the oiganization of clots in other 
situations. In fusiform aneurisms, in which there is but little 
retardation of the blood stream, deposits of laminated fibrine do 
not, as a rule, form, except there be much roughening of the walls 
from atheroma, and even then the deposits are but scanty. 

xm. 12. — Portion of an anenrismal sac, showing the laminated 
arrangement of the coagulum contained in it. See also XT IT. II. 

XIII. 15. — A fasiform aneurism of the arch of the aorta. The sac 
contains no coagulum. 

xm. 130. — ^A fusiform aneurism of the ascending aorta. Over 
some of the rough atheromatous patches, seen on the internal sui&ce 
of the sac, fibrine had been deposited and projected thread-like into 
the cavity of the sac. The fibrine was readily detached ; it merely clung 
to the surface. 

The pbocesb of Fobmation of ak Akeubism. 

The process of formation of an aneurism will be explained under 
the head of Varieties of Aneurism, 
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Methods of Spontaneous Cuse. 

I. By the consolidation of the aneu/rism hy the deposit of laminated 
coaguhim from the hhod in the interior of the sac. 

Specimens showing the deposit of laminated fibrine have already 
been. seen. After the whole sac has been filled with such deposit, 
condensation and shrinking of the sac and its contents take place, 
and the aneurism becomes converted into a small nodular mass. 
Under such circumstances the artery may remain pervious, or it 
may be converted into a fibrous cord as far as the first collateral 
branches above and below the seat of the aneurism. 

Such a favourable termination may be brought about by retarda- 
tion of the blood-current induced : — 1, by the lowering of the heart's 
action ; 2, by the pressure of the aneurism on the artery above its 
opening into the sac ; 3, by the partial blocking-up of the mouth 
of the sac by a portion of coagulum ; 4, by the impaction of a 
clot in the artery below the mouth of the sac ; 5, by the pressure 
of another aneurism or of some other tumour upon the artery above 
the mouth of the sac ; 6, by the aneurism becoming diffused, the 
extravasated blood causing compression of the artery leading to the 
aneurism. 

Xin. 11. — Sections of an aneurism of the arch of the aorta. The sac 
is nearly filled by laminated coagolum. 

Xm. 7. — Sections of an aneurismal sac which was situated on the 
abdominal aorta, immediately below the superior mesenteric artery. The 
sac is completely filled by firm laminated coagulum. 

XIII. 124. — An aneurism which has been spontaneously cured. The 
sac is filled with laminated coagulum. 

The cure was brought about by the simple lowering of the heart's 
action and consequently of the force of the circulation through the sac 
— ^the result of rest in bed and low diet. The patient died of pleurisy 
four years after the cessation of pulsation in the aneurism. The heart 
was small and fiabby, the walls of both ventricles had scarcely half 
their thickness. 

Xni. 48. — A large aneurism of the common carotid artery. The 
sac is completely filled with laminated coagulum, probably in conse- 
quence of the slowing of the blood current from the pressure of the 
aneurism on the artery below the mouth of the sac. Notice the dimi- 
nished calibre of the artery where pressed upon by the aneurism. 

XUI. 69. — ^An aneurism of the upper part of the arch of the aorta, 
involving the innominate artery. A veiy firm and thick laminated 
coagulum lines the sac. A portion of coagulum was found detached 
and almost loose in the cavity of the aorta. It can easily be conceived 
how such a portion of coagulum might partially or completely have 
obliterated the mouth of the sac. 
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XIIL 75. — ^The lemauis of an aneurism of the right sobolayian artery, 
which has heen spontaneoiul j cored. 

On each side of the aneurism the arkeiy is contracted and completely 
closed. 

U. By the eoa^idaiion of blood in the sac. 

The coagulation of blood in the sac, the passiye clot, as it is some- 
times called in contradistinction to the active clot (a name some- 
times applied to the ooagolnm produced bj the gradoal deposition 
of laminated fibrine), maj be brought about bj the total cessation 
of the blood-current through the sac, induced (1) by the complete 
blocking up of the mouth of the sac by a portion of detached fibrine, 
or by (2) the complete plugging of the artery above or below 
the aneurism. The clot under favourable circumstances becomes 
organized and converted, like clots in other situations, into fibrous 
tissue. 

Xni. 62. — ^An aneurism of the right common carotid and commence- 
ment of the internal and external carotid arteries. The sac is filled 
by a firm coagulom. This specimen well illnstrates how an aneurism 
may be cored by the clotting of the blood in the sac consequent upon 
the complete arrest of the circolation through the artery. In this case, 
however, the arrest of blood did not occor spontaneously, but in conse- 
qoence of the application of a ligatore to the artery. 

XIIL 166. — ^An aneurism of the popliteal artery. The artery below 
the aneorism was filled by a moderately firm plog, which was continu- 
ous with a firm discoloored clot in the mouth of the sac. The centre 
of the sac was fall of dark coagnlum (which has been washed out), but 
the walls were lined by laminated fibrine, that in the opper part being 
firm and toogh, bat that in the lower portion softer and almost 
diffluent. 

m. By inflammation and awppwration of the sa^. 

The sac may become inflamed, and may afterwards suppurate 
and slough away, hsemorrhage being prevented by the formation of 
clots in the ends of the vessel, as in the separation of the slough in 
ordinary gangrene. Such a favourable termination is rare ; more 
often fatal hsBmorrhage supervenes on the separation of the slough. 

"No specimen. 

Fatal Tebminatioks. 

An aneurism may terminate fatally — from rupture of the sac ; 
from pressure upon important parts; from inflammation and 
suppuration of the sac ; from gangrene caused by the obstruction 
to the circulation in consequence of the large size of the aneu- 
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risniy or of the plugging of a lai^ yessel by a portion of detached 
ooag^uin ; or from general constitutional disturbauce. 

I. From ruphnre of the aac. 

finpture of the sac, although here enumerated ag one of the 
fatal terminationB, is not in eyerj case fatal; for, as we have 
seeny it may sometimes lead to a spontaneous cure, and in accessible 
aneurisms death, after rupture of the sac, maj sometimes be averted 
by operatiye proceedings. 

The manner in which the rupture occurs, and the yarious ways in 
y^hicb. it proyes fatal, differ according as the aneurism opens into a 
serous cayity, into a mucous canal, into the cayity of a joint, upon 
a cutaneous surface, or into the substance of the tissues. 
Into a 8erou8 cavity. 

The rupture in these cases \b usually by a rent or fissure, and for 
the most part occurs suddenly. 

Into the pericardium. XIII. 2. — ^An aorta with an aneurism of the 
first portion of the arch, which has burst into the pericardium. 
From a patient forty years old, who, while apparently in good health, 
died suddenly after a full meal. The pericardium was found distended 
with blood. 

Death under such circumstances is caused by the impediment to 
the heart's action from the effused blood rather than by loss of 
blood. 

Into the pleura. XIII. 9. — A heart with an aneurism extending from 
the commencement to the termination of the arch of the aorta. There 
is a small fissure on the side of the sac near its upper part, through 
which the blood escaped into the pleura. 

In such a case death is usually the result of the actual loss of 
blood. 

Into a mucous canal. 

When an aneurism opens into a mucous canal, it is generally 
by a small round ulcerated orifice. Death may occur at once, or 
only after repeated haemorrhages. 

Into the trachea. XIII. 52. — The arch of an aorta with an aneurism 
at its upper and posterior part. The sac has compressed and burst 
into the trachea. 

Into the ceaophagus. XIII. 55. — ^The arch of an aorta firom which an 
aneurism of the posterior wall has burst by a large ulcerated aperture 
into the cBsophagus. 

See also XIII. 58. 

Into trachea and oesophagus. XIII. 54. — The arch of an aorta with a 
large aneurism. The sac has burst by two irregular apertures into the 
trachea and (Bsophagus. 
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Jnio a bronchus. XHL 25. — ^The arch at an aorta, with a small 
anenrism rigmg from its termination, whicli lias bmst into the left 
bronchas. 

Into the duodenum. XIII. 68, — ^An anenriom of the abdominal aorta, 
which has burst bj a small, round, and regular ulcerated opening into 
the duodenum. 

Upon a cutaneous surface, 

Baptnre upon a cataneotu sorfaoe is generallj aooomplished hj 
sloughing of the integuments oorering the sac. Death oocnrs onlj 
after repeated hsemorrhages, as the slough has at first a tendency 
to block up the aperture. 

XIIL 26, — Iliac and femoral arteries, with an aneurism at the com- 
mencement of the femoral artery. Upon its lower part a portion of 
the skin is left with the aperture through which it burst extemallj. 

XIII. 39. — Fart of an aorta, with an aneurism at the commencement 
of the arch. The sac is extended forward through the sternum and 
ribs on each side, and, eleyating the pectoral muscles, has formed a 
large tumour upon the breast. A portion of skin attached to the front 
of the tumour indicates by its white appearance that the process of 
sloughing has commenced at its centre. 
Into an artery 

XIII. 15. — The arch of an aorta generallj and almost uniformlj 
dilated into a large aneurismal sac, which burst into the pulmonary 
artery. See also XIII. 87 and 102. 

Effects of Pbesstjbe. 

As an aneurism increases in size it gives rise to important symp- 
tomsy in consequence of the pressure which it exerts upon the 
tissues around ; these symptoms serve as a valuable g^de to the 
diagnosis and prognosis of the disease. 

These effects of pressure, as frir as they are illustrated in the 
Museum, will be discussed under the following heads : 

Upon the hones and cartilages. 

The bones and cartilages become eroded, and in the case of the 
sternum and ribs frequently perforated. 

Upon the vertebra. XIII. 58. — The arch of an aorta, with an aneu- 
rism of the third part. The pressure of the aneurism has caused 
absorption of the bodies of several of the vertebrsB. It may be noted 
that the intenrertebral cartilages are but little affected, as is usual in 
these cases. 

See also I. 55 and 1. 156. 

Upon sternum amd costal cartilages. XIII. 10. — ^An aneurism, which 
has caused absorption of part of the sternum and costal cartilages, and 
has projected through the aperture thus formed in the thoracic walls. 

See also XIII. 70. 
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YTTT. 48. — Part of ui abdominal aorta with a large aneariBm, which 
has extended from ita posterior waU backwards through the Tertebr» 
and ribs, and forma a large sac external to the chest by the side of 
the spine. 

Upon hlood-vesseU. 

Pressnje upon the Teins frequently leads to the formation of clots 
in their interior, and consequently to oedema of the parts from 
wbicb they return the yenous blood, to dilatation of the superficial 
veins, or, in the case of accessible aneurism, where the arterial 
supply is also interfered with, to gangrene of the limb. 

It has already been seen how the pressure of an aneurism upon 
an artery, either above or below the mouth of the sac, may lead to 
the spontaneous cure of the aneurism. 

XIlL 83. — A femoral artery, the seat of aneurism. The femoral 
▼ein to the extent of two inches is obliterated by the pressure of the 
aneurism. 

XQL 2. — An aorta, with an aneurism of the first part of the arch 
compressing the pulmonary artery. 

Upon nerves. 

The pressure of an aneurism upon nerves is often productive of 
severe pain, and frequently seriously interferes with the functions 
of the parts which the nerves supply. A good illustration of this 
is the alteration or loss of voice from paralysis of the muscles of 
the larynx, in consequence of the pressure of an aneurism upon the 
recurrent laryngeal nerve. 

Xm. 62.— An aneurism of the right common carotid. Portions of 
the pneumogastrio and sympathetic nerve are flattened and compressed 
by the aneurism. 

xm. 125. — The arch of an aorta with its branches, with an aneurism 
of the arteria innominata. The pneumogastric trunk and its recurrent 
branch are closely adherent to the exterior of the aneurismal sac ; and 
the former was much compressed between it and the clavicle. 

Upon trachea, hronchi, and lungs. 

Pressure on these important structures may give rise to dyspnoea, 
cough, or other symptoms of pulmonary irritation. 

Xin. 18.— An aneurism of the arteria innominata, pressing upon 
the trachea. The patient, a fortnight before death, was subjected to 
paroxysms of dyspnoea, in one of which he died. 

xm. 69.~An aneurism of the aorta and innominate artery pressing 
.upon the trachea. The pressure upon the trachea gave rise to symp- 
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toms of asthma. The symptoms increased to such a degree that the 
trachea was opened to prevent suffocation, which seemed impending. 

XIII. 39. — Part of an aorta with an anenrism at the commencement 
of the arch. The sac in its progress towards the stemnm has extended 
on each side into the lungs. 

Upon the <»8(yphagu8 amd thoracic duct. 

Pressure upon the oesophagus or thoracic duct is occasionallj 
fatal, in the one case from the inability to swallow food, and in the 
other from the obstruction to the passage of the chyle into the 
blood. 

XIII. 58. — ^A large aneurism of the thoracic aorta compressing the 
oesophagus. 

Effects of Tbeatment. 

By rest and low diet. 

XIII. 124.-— The arch of an aorta, with a very large aneurism 
projecting through the front of the chest. With the exception of a 
small part immediately adjacent to its mouth, the whole cavity of the 
aneurism appears filled with tough, and for the most part firmly 
compacted, layers of decolorised blood- clot. 

The patient, a publican, aet. 47, had suffered for a year with well- 
marked symptoms of aneurism of the aorta. He kept his bed, and 
took only small quantities of light food, but the swelling, dyspnoea, 
venous congestion, and other distresses still increased. At the end of 
a few months the disease apparently ceased to make progress; the 
external swelling did not enlarge, it slowly became firmer, its pulsa- 
tions diminished in force, until they became scarcely perceptible. The 
patient during this time became pale, emaciated, and very feeble, 
needing better diet and stimuli. He had kept his bed for six months, 
but now moved about in a chair. Improvement still continuing the 
tumour became, at length, pulseless, hard and inc( impressible. In this 
state he lived for more than two years, when, after exposure to excite- 
ment and less prudent living, he died with suppurative pleuritis. 

By ligature of the artery leading to the aneu/rism, 

Xm. 21. — Aneurism of the axillary artery, for the cure of which 
the subclavian artery has been tied. The portion of artery between 
the situation of the ligature and the aneurismal sac is completely closed 
by coagulum. The aneurismal sac is also in great part filled by 
laminated coagulum. The axillary artery from the point of its connec- 
tion with the sac is quite pervious. 

xm. 26. — An aneurism at the commencement of the femoral artery, 
for the cure of which the external iliac was tied fifty-five hours before 
death. 

XIII. 27. — An aneurism at the commencement of the femoral ai^ry. 
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for the cure of which the external iliac has been tied. Within that part 
of the artery which is directly above the sac is a small conical clot com- 
pletely filling its canaL 

XIIL 86. — ^An aneurism of the popliteal artery, for the core of which 
the femoral was tied three weeks before death. 

Xni. 114. — ^A popliteal aneurism, for the cure of which the femoral 
arteiy was tied eighteen months before death. The aneurism was 
diminishing at the time of the patient's death. The femoral arteiy is 
completely obliterated from the situation of the ligature to the origin 
of the profunda, and in part conyerted into a fibrous cord. Below the 
obliterated part of the arteiy a rust-coloured clot of blood extends for 
half an inch, and is continued as a thin fibrinoas layer lining the whole 
length of the rest of the artery down to the aneurismal sac. The sac 
and its mouth are completely filled with dry laminated coagulum. 

By pressure vpon the artery leading to the aneurism, 

Xni. 189. — Aneurism of the left femoral artery, which was treated 
by the method of compression. On passing a stream of water, under 
slight pressure, into the arteiy from above, none appeared to escape 
from the lower end; and it was evident, on further examination of the 
clot contained in the aneurism, that it was sufficiently firm to have 
prevented the current of blood through it. 

By flexion of the affected limb. 

Xm. 185. — Aneurism of the popliteal arteiy filled with recent lami- 
nated fibrine. The aneurism had been treated by flexion of the patient's 
limb upon the trunk, and all pulsation in the sac ceased. Four hours 
affcer the limb had been returned to the horizontal posture, symptoms 
supposed to be those of gangrene made their appearance, and amputa- 
tion through the thigh was performed. The. patient made a good 
recovery. 

VAEIETIES OF ANEUEISM. 

The Tarious aneurisms contained in the Museum are here classified 
as in Holmes' * System of Surgery.* 

I. Spontaneous Aneubisms. 

A. Common or encysted, subdivided into— 

1. Fusiform. 

2. True. 

3. False. 

4. Consecutive. 

B. Arterio-venous. 

1. Aneurismal varix. 

2. Varicose aneurism, 
c. Cirsoid. 

D. Dissecting. 

16 
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n. Tbaximatic Aneubism. 

A. Traumatic or circumscribed traumatic aneurism. 

B. Diffused traumatic aneurism or ruptured artery. 
These so-called traumatic aneurisms are described under Injuries 

of the Arteries, 

A. COMMON OR ENCYSTED ANEURISM. 

By common or encysted aneurism is meant that variety of the 
disease in which " a tumour is formed of a single cyst, communi- 
cates only with a single artery, and is limited to a siagle point in 
the course of that artery " (Holmes). 

The following are the subdivisions of encysted aneurism. 

1. FusiFOBM Aneubism ob Anettbismal Dilatation. 

A fusiform aneurism is a dilatation of the whole circumference of 
a portion of an artery. The sac, therefore, consists of all three 
arterial coats, and its cavity is continuous with the lumen of the 
artery at each end. The dilated portion of the artery is also 
elongated, a fact well shown in fusiform aneurism of the arch of 
the aorta, where the three primary branches given off from the 
convexity of the arch are much further apart than is natural. 

Fusiform aneurisms are of an elongated, fusiform, or cylindrical 
shape ; they often attain a large size, are usually chronic, and after 
they have existed some time frequently become sacculated from the 
unequal yielding of their walls. They seldom contain any lami- 
nated fibrine, as the circulation through them is not, as a rule, suf- 
ficiently retarded to allow of its deposition. The walls of the 
sac are sometimes thinned, but more often thickened and highly 
atheromatous. 

The favourite seats of these aneurisms are on the arteries that 
contain much yellow elastic tissue, hence they are most often met 
with on the aorta and its primary branches, and on the contiguous 
portions of the iliac and femoral arteries. 

XIII. 15. — The arch of the aorta generally and almost nniformly 
dilated into a large aneurismal sac. The interior of the sac is very 
unevenly tuberculated ; it contains no coagalum. 

XIII. 18. — An aneurism of the innominate artery. The sac appears 
to be formed by dilatation of the whole circumference of a part of the 
artery, and contains laminated coagulum. 

XIII. 47. — ^A fusiform anenrism of the popliteal artery — an un- 
common situation for this variety of aneurism. 
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2. Trxtk Akbubism. 

A '^ tme aneurism " is a dilatation and growth of a portion of an 
artery in part only of its circumference, with integrity of all the 
coats. True aneurisms are usually of a globular, sac-like form; 
they are always of small size and communicate with the arteiy by 
a large mouth. When a true aneurism is first formed the three 
coats can be distinctly traced in the waUs of the sac, but as it 
increases in size one or more of the coats give way, and a false 
aneurism is produced. The occurrence of true aneurism, except in 
the arch of the aorta, has been denied, as it is maintained that 
the presence of all three coats in aneurisms in other situations 
cannot be demonstrated. XTTT. 50, however, is an undoubted 
specimen of a true aneurism of the renal artery. 

The presence of a smooth lining membrane to the sac is not a 
proof that the internal coat is present, and hence that the aneurism 
is of the true variety. 

Cf the arch of the aorta, {the common seat.) 

XIII. 25. — The arch of an aorta, with a small aneurism arising from 
its termination. 

Xm. 102. — ^The arch of an aorta, with its great branches and the 
pulmonary artery. The whole of the arch is somewhat dilated. A 
small anearismal x>onch inyolving all the coats extends from the aorta 
just above the right semilunar valve. 

xm. 132. — ^The commencement of an aorta, with part of the pul- 
monary artery and of the right and left ventricles. A true aneurism 
projects from the aorta into the right ventricle, and two others are seen 
in different stages of formation. 

Of the abdomtTMl aorta. 

xm. 16. — A true (?) aneurism springing from the posterior wall of 
the abdominal aorta. The internal coat of the artery appears con- 
tinuous throughout the aneurism. 

Cf the renal artery. 
XIII. 50. — True aneurism of the renal arteiy. 

3. False Akeubism. 

A false aneurism is a dilatation of part of the circumference of an 
artery, with partial destruction of the coats. The false aneurism is 
formed either by the giving way of the internal and middle coats of a 
previously formed true aneurism, or by the primary destruction of 
the internal and middle coats of an artery by atheroma, &c., and the 
expansion of the external coat by the pressure of the blood. The 



244 INJURIES AND DISEASES OF THE ARTERIES. 

expanded external coat hecomes thickened hj inflammation and the 
adhesion to it of the soft tissues around. A false maj generally be 
distinguished from a tme aneorism by its larger size, by the internal 
and middle coats of the vessel terminating abniptly at the mouth 
of the saCy and by the much smaller size of the mouth in proportion 
to the size of the sac. 

Xm. 7.— ^Sections of a fidse aneurism of the upper part of the 
abdominal aorta. The abrupt ending of the internal and middle ooats 
of the Tessel at the month of the sac is well seen. 

yTTT. 11. — ^A false aneurism of the second portion of the arch of an 
aorta. The abrupt ending of the internal and middle coats at the 
mouth of the sac is well seen. 

It was formerly taught that another variety of false aneurism, the 
so-called hernia of the internal coat, might arise in consequence of 
rupture of the external and middle coats and the protrusion of 
the internal coat in the form of a pouch through the rent. The 
occurrence of such a variety is now doubted. 

There is no specimen in the Museum. 

4. CosrSECITTIVE OB DiPFITBED AnEVBISM. 

A consecutive or diffused aneurism is one in which '^ all the coats 
have given way, the sac being formed out of neighbouring parts *' 
(Holmes). It is produced either by the giving way of the sac of a 
previously formed aneurism, or by the rupture of all the coats of an 
artery. It is probable that all aneurisms assume this form after 
they have existed some time. This variety corresponds with what 
is called by Mr. Erichsen a *' difihised false sacculated aneurism." 

XIU. 9. — A consecutive aneurism of the arch of the aorta. The sac 
is of immense size. The lower part is formed by the dilated aorta, bat 
at its upper part its walls are formed by condensed cellular tissue, the 
original walls of the sac having given way in this situation. 

XIII. 24. — A popliteal artery with diffused aneurism. There appears 
to have been a complete rupture of all the coats of the artery, so that 
the sac is formed of condensed cellular tissue. The coats of the artery 
terminate abruptly at the boundaries of the sac. 

XIII. 166. — ^Aneurism of the right popliteal artery. The arterial 
coat seems to terminate abruptly, and cannot be traced as the aneu- 
rismal sac. This was principally formed of thickened cellular tissue 
and expanded muscle, but in one place the skin only bounded it, and in 
others it seemed to have consisted only of fascia. The popliteal nerve 
was tightiy stretched over the sac, rendering it in a measure bi-lobed. 
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B. AETEBIO- VENOUS ANEURISM. 

Under this bead two forms of aneurismal dilatation, resulting 
from a communication between an artery and a yein, are generally 
described — aneurismal varix and yaricose aneurism. In both there 
is an aneurismal dilatation of the vein produced by the entrance 
of arterial blood into it, but in the former the blood passes directly 
into the vein, in the latter indirectly into the vein through the sac 
of an aneurism interposed between the artery and vein. 

Anbitbismal Yabix. 

Aneurismal varix may occur spontaneously, or as the result of a 
penetrating wound implicating both artery and vein. It was com- 
mon when venesection was practised. The external wound heals, 
the adjacent walls of the two vessels become adherent, and, the 
opening between them remaining patent, arterial blood is forcibly 
projected into the vein, causing its walls to become dilated into a 
fusiform or sac-like swelling. The artery on the cardiac side 
beconies greatly dilated from the impediment to the circulation, 
whilst the distal portion generally becomes smaller in consequence 
of less blood passing through it. 

XTTT. 121. — Portion of a. left petrous bone, with which are connected 
the lefl carotid arteries and other adjacent parts. The external carotid 
is large from its origin ; and just after giving off its lingual branch it 
becomes thin-walled, much larger, and very tortuons. Its canal, from 
this point to its final division, is nearly half an inch in diameter and 
about two inches in length. At the upper part of this, its tortuous 
and dilated portion, there is an aperture of communication between the 
external carotid artery and the upper part of the internal jugular vein, 
the vessels being brought into unnatural proximity at one of the curves 
of the artery. The aperture (through which a bristle is passed) is oval 
and nearly two lines in chief diameter. 

On the wall of the vein, immediately opposite to this aper^re and 
about three quarters of an inch below the jugular fossa, a brownish 
discolouration appears beneath the lining membrane ,- it is due to the 
rust of a wedge-shaped piece of iron there embedded. The piece of iron 
is exposed on the other side by laying open a cavity in which it lies, 
with all the surrounding tissues closely applied to it and blackened by 
its rust and little particles of soil. 

The patient was a middle-aged man, and his death was independent 
of the iiqury here shown. The injury was received twelve years before 
death. The piece of iron, broken from the point of a pick-axe, pene- 
trated through the side of the neck. Severe haemorrhage ensued, but 
the wound healed without difficulty. A loud whizzing sound and strong 
vibration were always perceptible over the swelling produced by the 
dilated artery. 
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Yakicosb AirsusisK. 

A Tarioose anenrism may occur spontaneonslj from the openings 
of the sac of an ordinaiy aneurism into a vein, or it may be the 
result of a penetrating wound implicating both artery and vein. In, 
the latter caae the external wound heals, whUst the soft parts 
between the arteiy and Tein are oonTerted into the sac of an 
aneurism. The blood before reaching the vein has therefore to pass 
through the aneurism, and hence causes less dilatation of the 
Tein than when the communication is direct. The artery is not 
necessarily dilated. 

xiil- 91. — ^A spontaneous varicose aneurism of the femoral artery 
and Tein. The aneurism is situated on the artery just before its 
passage through the adductor mi^nus. It is a small globular sac, 
formed by dilatation of the whole circumference of the artery, and 
communicates directly with the femoral vein. The interior of the vein 
presents a rounded opening, with thin and smooth edges, about a 
quarter of an inch in diameter. Around this opening the vein is 
closely united to the aneurism, and immediately b^ow it the cavity of 
the vein is obliterated to the extent of half an inch. A ligature had 
been placed around the femoral artery about a week before death. 
The whole length of the artery is uniformly dilated to the size of an 
abdominal artery, and its coats are very thin. 

The patient was a man forty -seven years old. The most striking 
sign of the disease was a peculiar purring thrill, which was felt along 
the whole course of the femoral artery, both during its pulsations and 
in the intervals between them, but which could be stopped by pressure 
on the varicose aneurism. Jjong-continued pressure on this part 
produced, it was believed, the obliteration of the vein about six months 
before the patient's death. 

Xm. S4. — The arch of an aorta, exhibiting an aneurism which has 
opened into the vena cava superior. The vein is adherent to the ex- 
terior of the sac, and there is an aperture of communication between 
them, immediately around which aperture the vein and the sides of the 
sac are so attenuated as to be transparent. 

0. CIRSOID ANEURISM, 

** Cirsoid aneurism " is the name given to a convoluted and dilated 
condition of an artery. It is called arterial varix by Mr. Erichsen. 
There is no specimen of this rare condition of the arteries in the 
Museum. 

D. DISSECTING ANETTBISM. 
A dissecting aneurism is one in which the internal coat of the 
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artery has given waj, and blood has been forced between the layers 
of the middle coat for a variable distance parallel to the course of 
the artery. It is most frequent in the arch and thoracic portion of 
tlie aorta. Three forms are described — 

1. That in which the blood, after travelling a variable distance 
between the layers of the middle coat in the course of the artery, 
escapes into the tissues around the vessel, in consequence of the 
giving way of the external coat and the outer layers of the middle 
coat. 

XIII. 110. — Part of the heart with the aorta. A transverse rent 
extends through the inner coat and innermost layers of the middle coat. 
Slood has been forced through the rent, and has thence extended and 
separated the layers of the middle coat through a large portion of the 
arch and thoracic portion of the aorta. The external coat, at a spot 
not shown in the preparation, has given way, and the pericardium was 
found distended with about two pints of blood. 

The patient was a woman, aged forty-five, who, as she was carrying 
two pails of water, suddenly fell down and almost instantly expired. 

XIII. 113. — Farts of a heart and aorta exhibiting a transverse rent 
extending round the whole circumference of the inner and middle coats 
of the aorta, about half an inch above the valves. The characters of 
this specimen closely resemble those of XIII. 110. The torn coats are 
soft, but in other respects they appear healthy. 

The patient was a man about twenty-five years old. He had delicate 
health, but was not supposed to have any disease of the heart. He was 
suddenly seized, while walking, with pain in the chest and faintness 
and quickly died. 

2. That in which the blood, after travelling some distance in 
the course of the artery between the layers of the middle coat, has 
again made its way into the interior of the artery in consequence 
of the giving way of the internal coat and the innermost layers of the 
middle coat. 

No specimen. 

3. That in which the blood has made its way a variable dis- 
tance between the layers of the middle coat in the course of the 
vessel, but has escaped neither externally nor internally. 

Xm. 111. — The base of a heart, with the arch and thoracic portion 
of the aorta. About half an inch above the valves there is a rent exteud- 
ing through the inner coat and innermost layers of the middle coat 
of the aorta. The blood passing through it has extended between the 
layers of the middle coat through the whole length and greater part of 
the circumference of the aorta, separating them and tearing across the 
intercostal and other small arteries. Some of the blood, coagulated, 
remains in the channel which it has formed for itself between the coats 
of the artery. 
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XIII. 112. — ^The abdominal aorta of the same patient, showing the 
further separation of its coats by the effused blood. 

XIII. 33. — Sections of an abdominal aorta with a small dissecting 
aneurism. The sac is situated between the coats of the artery, its 
cavity extending on every side of the small mouth by which it opens 
through the inner coat. Its cavity is completely filled with laminated 
coagulum. 
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Wounds. 

Extensive wounds of the large veins are fatal, but, owing to the 
decreased blood pressure in these channels, less immediately so 
than wounds of arteries. Indeed, cases are reported of patients 
surviving several hours after rupture of the subclavian vein, and 
even after rupture of the vena cava superior. 

Punctured or incised wounds, when small and parallel to the 
long axis, even of large veins, readily heal ; a clot of blood forms 
within the wound and projects slightly into the lumen of the vessel, 
while externally it overhangs the walls of the veins around the wound. 
The clot becomes organized and converted into fibrous tissue, leaving 
a distinct cicatrix in the walls of the vein. In the majority of 
cases healing thus takes place without obliteration of the lumen of 
the vein ; in other instances, however, successive layers of fibrine are 
deposited upon the clot projecting into the interior of the vein, 
so as completely to fill the vessel. Under the latter circumstances 
the clot may become organized and converted, together with the 
vein in which it is contained, into a fibrous cord, or it may break 
down into pus (suppurative phlebitis). Occasionally the lips of 
the wound, when kept in apposition, unite by adhesive inflammation 
without the interposition of a clot. Such a result was often noticed 
after venesection, no trace of the wound being visible even on the 
smooth lining membrane. 

When a vein is completely cut across, as in amputation, a clot 
forms, extending from the divided end to the next collateral branch 
above, and, becoming organized, leads to the occlusion of the 
vein, as already described. When a vein is completely cut across 
in an incised, or other wound, a clot forms in the lower as well 
as in the upper end, occluding the vein in a similar manner. 

After the application of a ligature healing occurs in a vein, in 
the same manner as in an artery. It is no longer believed that the 
application of a ligature induces suppurative phlebitis. When the 
edges of a small wound in the continuity of a vein are secured by a 
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ligature (a method of arresting hflBmorrhage frequently resorted to 
bj sui^^ns in preference to tying the whole circumference of the 
▼essel), healing takes place without obliteration of the lumen of the 
vein. 

X 111. 71. — Portion of a Tena cava inferior, in which there ia a trans- 
verse lacerated aperture, ahout two inches above the iliac veins. 

Xm. 38. — Parts of a femoral artery and vein from a stump. The 
extremities of the artery and vein are closed. Both of them have 
ooagula above their closed extremities. 

xm. 65. — ^A posterior tibial artery and vein, which were wounded a 
few days before death. The wound is transverse and extends through 
only one side of each vessel. The clot of blood seen in the preparation 
was found adhering to both vessels. The regularly circumscribed 
cavity in it was exactly over the division of their coats. 

PHLEBITIS. 

Two conditions of the yeins, the one characterized by the forma- 
tion of clots in their interior, the other by the presence of pus 
within and around them, have long been described and have re- 
ceived the names of adhesive and suppurative phlebitis respectively, 
on the supposition that both were dependent upon inflammation 
beginning in the walls of the veins themselves. Many observers, 
however, at the present day maintain that the so-called adhesive 
phlebitis is due simply to the clotting of the blood in the interior 
of the vein, and is entirely unaccompanied by inflammation, or at 
the most, is attended by slight inflammatory thickening of the vein- 
waUs as an after-result ; and that the so-called suppurative phlebitis 
is nothing more than a phlegmonous inflammation tracking up the 
connective tissue around the vein, of which the suppuration in the 
interior of the vein is the consequence. They have, therefore, pro- 
posed that the term phlebitis should be discarded as misleading, 
that clotting of the blood in the veins should be called thrombosis, 
and that the phlegmonous inflammation around the veins should 
be classed with other phlegmonous inflammations. As the term 
phlebitis, however, is still used in many text-books, it has been 
thought better to retain it. 

Adhesiys Phlebitis. 

This disease was formerly described as an inflammation beginning 
in the internal and middle coats of the veins. It was said that, 
first, the lining membrane appeared dark red, then covered with an 
exudation of lymph, and that, finally, clots appeared in the interior 
of the veins as*a consequence of the roughening of the lining mem- 
brane by the inflammation. Further researches, however, have shown 
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that these appearances may be produced by the primary formation 
of coagula ; that these coagula are often unaccompanied by any 
inflammation whatever ; and that in those cases where inflammation 
undoubtedly does occur, it occurs as the result and not as the cause 
of the clotting. 

It is probable that the redness ascribed by the older authors to 
inflammation was merely post-mortem staining by the colouring 
matter of the blood, and that the deposit of lymph was either a 
deposit of fibrine from the blood upon the lining membrane, or lymph 
which had made its way into the vein from the exterior through a 
hole in the vein communicating with an open wound. That the 
lining membrane is not susceptible of inflammation, even when ex- 
posed to irritants, is shown by the experiments of Mr. Gallender 
(see the following specimens). 

XIII. 159. — Four specimens, showing certain changes in veins. 
The two upper represent (a) an external circumflex vein occupied by a 
pale, fawn-coloured coagulum, which shows a 8pii*al arrangement of 
the fibrine which forms it ; (h) the femoral vein of a dog, pai-t of which, 
included between two ligatures, had been punctured during life, the 
blood which it contained removed, and two small pieces of lead 
introduced. Twenty-four hours after the operation the vein was 
examined and found surrounded by a quantity of lymph, a consider- 
able amount of which had entered the vein through the puncture, 
distending the vessel as seen in the preparation. 

The two lower represent : (a) part of the femoral vein of a dog upon 
which an experiment was performed resembling the preceding, but 
the upper ligature was shifted so as to cut olf the portion of a vein in 
which the bits of lead were included fi*om communication through the 
puncture in its walls with the outer wound. The portion of vein 
(thus isolated) is laid open, showing an imaltered condition of its 
lining membrane twenty-four hours after the operation. Its canal was 
free from exudation material, and the bits of lead lay in simple contact 
with the vein wall. 

(h) Part of the femoral vein of a dog, into which a small piece of 
lead had been introduced, suspended from a thread, as seen in the 
preparation. The blood was then allowed to flow through the vessel 
for twenty-four hours, at the end of which time the lining membrane of 
the vein retained its natural appearance. 

Regarding, then, the disease as primarily a clotting of blood in 
the veins (Thrombosis), the causes that produce the clotting will 
first be considered. 

Causes of the clotting, 

A predisposition to clotting is induced by weakened cardiac 
power and slowing of the circulation, such as occur in exhaustion 
following upon acute and chronic diseases ; *and possibly by excess 
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of fibrinogenouB material in the blood. Clotting is common in 
patients dying of phthisis or cancer, and, as pointed out bj Sir 
James Paget, in persons of marked gouty constitutions, or with 
goaty inheritance. 

The exciting causes of the clotting may be enumerated as — 
1. Pressure. — Pressure upon a vein is a frequent cause of 
thrombosis. When the pressure is sufficient to completely obliterate 
the vein- channel a clot forms above and below the seat of obstruc- 
tion, as after the application of a ligature ; but when the pressure 
is slight and only partially obstructs the flow of blood the coagula 
are more extensive, and generally occur in the veins below the 
narrowed portion (where the blood stream is retarded). 

Xni. 157. — ^Part of an external saphenous vein, obliterated by clots 
in consequence of slight pressure produced by a cancerous growth 
involving the lower part of the femur. 

XIII. 17. — Parts of an abdominal aorta and of the vena cava inferior. 
Both vessels are embedded in a mass of enlarged lymphatic glands. 
The vena cava, to the extent of three inches above the iliac veins, is 
completely filled with concentric layers of fibrine, which are adherent to 
its inner surfEice. 

Xni. 53. — A popliteal artery, with part of a large aneurismal sac. 
The upper portion of the popliteal vein is obliterated in consequence of 
the pressure of the aneurism ; the lower portion is pervious. 

XIII. 83. — A femoral artery, the seat of aneurism. The femoral 
vein, to the extent of two inches, is obliterated by the pressure of the 
aneurism. Below the obliterated part the vein is laid open to show 
the clots of fibrine filling its cavity. 

XIII. 26. — An aneurism of the femoral artery. The femoral vein is 
open above and below the sac, but is obliterated by the pressure of 
the sac in the mid-space. 

Xin. 163. — ^A portion of the common iliac and of the external and 
internal iliac veins of a man aged thirty-five. Five weeks before his 
death he was admitted into the hospital with phlegmonous erysipelas 
of the right leg and thigh. Profuse suppuration occurred, and he 
appeared to be rapidly recovering, when pneumonia suddenly super- 
vened, and he died ten days afterwards. Four days before his death 
the left 1^ and thigh became cedematous. The portions of the vein in 
the preparation are completely filled up by large clots, which extended 
to Poupart's ligament. The clots were firm and partly decolorised. 
Similar clots filled up the neighbouring smaller veins. The clot in tbe 
femoral vein below Poupart's ligament was in great measure disin- 
tegrated. 

XIII. 29. — This preparation consists of the remains of the vena 
cava, the right kidney, and a firm fleshy tumour which has been 
formed between them. The vena cava is obliterated from its bifurca- 
tion almost to its termination in the auricle. The upper part of the 
vein is distended by fibrous substance, which appeared to have been 
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separated from the blood. Below this the rem could not be traced; it 
appeared to be completely lost in the diseased stractnre. 

XIII. 27. — Iliac and femoral arteries and ertemal iliac Tein, with an 
anearism at the commencement of the femoral arterj. The external 
iliac vein is pervious to within an inch of the sac, but there it is 
obliterated bj the pressure of an aneurism. 

2. If^lcummaiory changes of the tissues around. — TnflaTmnatioD, 
ulceration, and gangrene of the tissues surrounding a Yein, in 
consequence of the alteration thej produce in the vein-wallB, are 
frequent causes of thrombosis. 

XIII. 61. — ^A femoral artery and vein, which were exposed and partly 
destroyed in the progress of a phagedssnic ulcer. A portion of the 
vein is obliterated, and its cavity below the obliterated part is filled by 
a clot of blood. The disease extended from the labia of a woman, and 
destroyed a large portion of the perineum before it reached the groin. 

XIII. 150. — A right common iliac vein, with the termination of the 
left and of the right internal and external iliacs, containing coagula. 
From a man who died with chronic inflammation of the contents of the 
pelvis. 

XIII. 101. — ^A femoral artery and vein, frx>m a man in whom, in 
advanced life, gangrene of the leg spontaneously arose several months 
before death, and extended high up the leg. The coats of the femoral 
vein are thickened ; portions of it are filled by firm coagulum. 

3. Wounds, — Thrombosis is a frequent result of wounds, lacera- 
tions, and bruises of veins. As illustrations may be mentioned the 
coagula found in the veins after amputation, or occasionally after 
venesection, in the veins about the seat of severe compound frac- 
ture, or, again, in the veins of the pelvis and lower extremities after 
parturition, where they occur in consequence of the laceration of 
the vessels in the separation of the placenta. 

XIII. 35. — ^Parts of a femoral artery and vein from a stomp. The 
extremity of the vein is closed by a conical clot, similar but smaller 
than that in the artery. The coats of the artery and vein are thickened 
and closely united to the surrounding parts. 

XIII. 135. — A femoral vein, from the junction of the profunda to an 
inch above the canal of Hunter, occupied by a conical clot. The tissues 
around are extensively ecchymosed, and all the smaller veins are filled 
by fibrinous clots, apparently of older date than that whioh fills the 
femoral. 

From the body of a feeble old man, who died three weeks after 
sustaining a fracture of the neck of the left femur. The muscles and 
other tissues of the upper part of the thigh were the seat of extreme 
ecchymoses. 

XIII. 140. — A preparation, in many respects similar to No. 135. 
The clot which fills the femoral vein is tough, firm, and decolourized. 
The vessel is surrounded below by some ecchymosed tissues, and here 
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the small Tenons Inranches are occluded by old clots, continnoos with 

the large one seen in the femoral. 

Prom a man, aged seventy-three, who died from bronchitis eleven 

days after sustaining afiractnreof the left femur at its great trochanter. 

There was great ecchymosiB of all the parts around, especiaUy in the 

vicinity of the femoral vessels. The leg and foot were slightly 

oedematous. 

Xm. 158. — ^Part of a femoral vein where joined by the profunda. 

The latter vessel is obstructed with firm clots, which extend up into 

the femoral, forming in its interior an irregular mass of a pale colour. 
The coagula in the profunda were traced to a considerable ecchymosis, 
-which involved the structures about a fracture of the right femur, 
more especially in the inner and posterior aspect of the thigh. The 
entire extremity was cedematous. The fracture, which had occurred 
ten weeks prior to the patient's death, was still ununited. 

The patient was a man, aged forty-two, who died from an attack of 
continued fever. 

XI IT - 128. — The left common iliac, the external iliac, part of the 
femoral, and of the adjacent veins, irregularly distended and their canal 
completely obliterated by firm clots, from a woman who suffered from 
much obscure pain about the pelvis and groin after a protracted 
labour. 

4. Qrowthsinio veins. — Growths invading the lumen of a vein, by 
destroying the smoothnesB of the lining membrane, induce coagu- 
lation. 

Xin. 103. — The base of a heart, with the large vessels, the trachea, 
and the bronchial glands. The whole of the bronchial glands are 
converted into one large mass of cancer which surrounds and compresses 
the pulmonary arteries and veins and the vena cava superior. Both 
the vensB innominatsB are also pressed upon by the upper part of the 
diseased mass. The vena cava superior is so much compressed that its 
canal would scarcely admit more than the bristle which is passed 
through it. At the junction of the vensB innominatsB the cancerous 
structure appears to have made its way into the cavity of the vein. 
Near the junction of the right subclavian and internal jugular veins, 
beneath the valve, there is a small growth from the interior of the 
vein, the structure of which appears to resemble that of a large 
tumour. 

XUI. 96. — ^Portion of the ovarian vein, from a woman in whom there 
was extensive medullary disease of the uterus and adjacent parts. The 
vein is dilated and filled by fibrinous coagulum deposited in concentric 
layers. 

5. Inflammation of the walls of veins. — ^In rare instances the 
clotting may be the result of inflammation in the deeper layers of 
the intima (those next the middle coat), though never of the lining 
membrane, as formerly taught. This inflammatory change has 



254 INJURIES AND DISEASES OF THE VEINS. 

some resemblance to the inflammatory condition called atheroma, 
already described as occurring in the arteries. 
No specimen. 

6. The appliccUion of a ligature to a vein. — ^After the application 
of a ligature, a clot forms in the vein as far as the next collateral 
branch, and, in the usual course of events, becomes organized, and 
is ultimately converted, together with the portion of vein in which 
it is contained, into a fibrous cord. 

Xin. 147. — ^Part of the femoral vein of a dog, which was killed 
ninety-six hoars after the injection of twenty drops of pas. The 
ligature has separated, and the vein is obliterated where it has been 
tied. Its internal coat presents a natural aspect. 

XIII. 148. — A similar specimen, in which three ligatures were applied 
to the vein. They have separated, and the portion of vessel included 
between the ligatures is destroyed. 

The last two specimens were prepared by Mr. Gallender. 

7. Without apparent exciting cause. XIII. 172. — A femoral vein from 
a man aged forty-two. It is filled with blood, which coagulated in it a 
few days before death. The same condition was presented by all the 
veins of both arms and legs. The patient's illness, which was ascribed 
to phlebitis, began three weeks before death. 

Extension of the clot. 

The clot, once formed, may extend either with or against the 
stream of the blood ; as a rule it follows the former direction, ex- 
tending from the smaller to the larger veins, till in extreme cases it 
may even reach the heart. 

Against the stream. XIII. 150. — ^A right common iliac vein, with the 
termination of the left and of the right^ internal and external iliacs. 
They are opened on their posterior surface so as to expose the coagula 
within. One of these occupies the external iliac, and was thence 
continued into the femoral. It is firm and contracted, everywhere in 
contact with the shiunken vein- wall, the outer coat of which and the 
sarrounding tissues are thickened. This* coagulam ends at the junc- 
tion of the internal iliac, above which is a larger clot. From a man 
who died with chronic inflammation of the contents of the pelvis. 

XIII. 128. — The left common iliac, the external iliac, part of the 
femoral, and of the adjacent veins, completely obliterated by firm clots, 
clinging, not adhering, to the inner coats of the vessels. Traced from 
below, these clots are arranged in successive layers, fitting cup-like one 
upon the other, terminating above in a pointed extremity. The veins 
opening into the main trunks are obliterated to some extent by 
coagula continuous with those already described. Both sides were 
equally affected. From a woman who suffered from much obscure pain 
about the pelvis and groins after a protracted labour. 
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WUh the stream. XIII. 136. — ^A femoral vein, from the junction of 
the profunda to an inch above the canal of Hunter. Its canal is 
occupied by a conical clot, which retains the colour and the appearance 
noticed in its recent state. The clot clung, but did not adhere, to the 
lining of the vein, and was further retained in its position by its con- 
nection with other clots, which filled all the communicating branches. 

The tissues around were extensively ecchymosed, and all the smaller 
veins were fiUed by fibrinous clots, more or less decolourized, and appa- 
rently of older date than that which fills the femoral. 



Appearances of the clot. 

The appearance of the clot depends upon its age, its situation, and 
the manner in which it has been formed. When recent the clot is 
red and gelatinous, and but slightly adherent to the vein-walls, 
but after it has existed some time it loses its red colour, and becomes 
firmer and shrunken. 

When suddenly formed it fills the whole vessel, and has a uniform 
consistence throughout ; when slowly formed it is laminated, and 
may or may not fill the vessel, according to the time it has been in 
process of formation ; this lamination is the result of the deposition 
of alternate layers of fibrine and white blood-corpuscles. When pro- 
duced in a vessel round which a ligature has been applied near a 
collateral branch, the clot may be colourless from the first, and of a 
curious spii*al shape — a result, according to Mr. Callender, of a 
churning movement of the blood, which he believes to take place in 
that portion of vein included between the ligature and the first 
collateral branch. The clot is usually of a conical shape, with 
either a pointed or a blunt extremity, according as it is formed 
within, or only projects into, a large vessel. 

These appearances must be distinguished from those observed in 
clots which form after death. A post-mortem clot does not adhere 
to the walls of the vessel, nor does it, as a rule, entirely fill up the 
cavity ; it often consists of two layers, one white and one red, but is 
never laminated. 

XIII. 135. — ^A recent clot, of a conical shape, occupying the femoral 
vein. It terminates above where a large vein enters the femoral, and 
here its shape seems to have been influenced by the current of blood 
directed upon its surface. 

XIII. 127. — The primary branches of a portal vein. One proceeding 
to the right lobe of the liver is occupied by a firm decolourized clot, 
which clings to the adjacent walls, but is not adherent to them. The 
wall is wrinkled transversely. 

Xni. 128. — The clots in this preparation, traced from below, are 
arranged in successive layers, fitting cup-like one upon the other, ter- 
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minating above in a pointed extremity — a mode of termination seen in 
a clot suspended separately which was removed from the right common 
iliac vein. 

XIII. 108. — Two coagnla of blood, which were found attached to the 
inside of one of the veins of Specimen XIII. 107. The section of the 
left-hand coagulum shows that it consists of regularly arranged layers 
of fibrine. 

XIII. 17. See the concentric arrangement of the fibrine forming the 
clot in this specimen. 



Changes in the clot, 

I. The clot may become organized and converted, with that portion 
of vein in which it is contained, into a fibrous cord. It first loses 
its red colour, from the disappearance of the red corpuscles, becomes 
firmer and more adherent to the walls of the vessel, and finally 
appears like a cord of connective tissue indistinguishable from the 
walls of the vessel which have undergone a similar change. 

The minute changes occurring during this process are not 
thoroughly understood. It is certain, however, that at one period 
of its transformation the clot is abundantly permeated by blood- 
vessels, which communicate both with the interior of the vessel 
and with the vasa vasorum in its walls ; the manner, however, in 
which these vessels are formed is but imperfectly known. These 
vessels, after playing an important part in the organization of the 
clot, almost or entirely disappear, and the organized clot degene- 
rates, as already stated, into fibrous tissue. 

II. The clot may soften into a puriform fluid, disintegrate, and 
be in some cases carried away by the blood stream, leaving the vein 
natural or but little affected. Portions of the clot thus carried 
away by the blood may become impacted in the small blood-vessels 
of distant organs (embolism), giving rise to metatastic abscesses, 
pyaemia (?), or other grave complications. In other cases the dis- 
integrated clot, instead of being removed by the blood, may become, 
as it were, encysted, by the formation of fresh coagula above and 
below. 

Xin. 150. — The interior of the clot in this specimen is softened and 
diffluent, forming a puriform mass, separated from the circulation by a 
thin shell of fibrine shown in the preparation. 

XIII. 108. — Two coagula of blood. The lower coagulum is enclosed 
in three distinct cysts, of which the outer two are membranous, and the 
inner consists chiefly of bone. 

m. The clot may shrink to one side or be tunnelled through its 
centre by the blood. 
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XIII. 131. — Part of a superior mesenteric vein, the canal of which is 
occupied by a decolorized clot. By the side of this a narrow channel 
existed, and allowed of the passage of fluid blood. In the centre of the 
coagulum is a small cavity, its walls stained of a pink colour. It con- 
tained some clear serum. 

lY . Calcareous cHanges in tbe clot sometimes occur, leading to 
tbe formation of phlebolitlies or vein stones. These are generally of 
concentric structure, and consist of albuminous material impreg- 
nated witb tbe salts of tbe blood, especially the phosphates and 
carbonate of lime. In some instances slender branching pieces of 
bone have been found in the veins ; these are likewise in all pro- 
babiJity examples of further organization of old clots. 

XXXYni. d.^A collection of phlebolithes, or calcali from veins. 
Most of them are spherical ; some are oval ; they vary from half a line 
to half an inch in diameter ; and some are laminated. They consist 
chiefly of phosphate of lime. 

XIII. 161. — A portion of an external saphenous vein containing 
calcareous masses, which fiU here and there the entire canal of the 
yessel, the wall being contracted around them. 

XIII. 93. — A long and slender branching piece of bone, from the 
liver of a sheep. It was probably formed in obliterated branches of the 
portal vein. 

Changes in the vein^walUf and in the tissties around, 

I. There may be no apparent alteration in the vein-walls, or 
only some slight thickening of the internal and middle coats. 
This thickening, however, as pointed out by Mr. Callender, is in 
many cases due not to inflammation, but simply to the contraction 
and condensation of the vein-wall produced by the shrinking of the 
clot. This is well illustrated in the following specimen. 

Xin. 157. — Part of an external saphenous vein. In consequence of a 
cancer-growth involving, and extending from, the lower part of the 
femur, the principal veins of the leg became obstructed by clots. The 
veins shrank upon the clots as the latter contracted, so that their 
canals in the midst of oedematous tissues were much reduced in size, 
and their walls appeared thickened as from inflammation. By ii^'ecting 
water they were easily restored to their natural size and appearance, as 
shown in the preparation. 

XIII. 128. — The internal coat of the obstructed vein in this specimen 
is natural in appearance ; the tissues around were much thickened and 
indurated. 

XIII. 135.— A femoral vein filled by a clot; its walls present a 
natural appearance, but the tissues around were extensively ecchymosed. 

n. When organization of the clot occurs the vein-walls and the 
parts around become infiltrated with inflam m atory material, and 

17 
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blending with the clot form witli it at length, as already stated, a 
fibrous cord. The changes, however, which take place in the vein- 
walls, like those which occur in the organization of the clot, are 
very imperfectly understood. According to Cornil and Eanvier 
granulations grow out from the walls, and penetrating the clot 
unite with one another towards the centre. If this be a fact it 
explains the vascularization of the clot already referred to, as the 
granulations are said to contain blood-vessels which communicate 
with the vasa vasorum. 

OhstruciUm to the circulation. 

When a vein of considerable size is plugged the parts from which 
it conveys the blood become swelled, oedematous, and occasionally 
permanently indurated. The oedema of the lower extremity so 
common after parturition (phlegmasia alba dolens, as it is termed), 
is an example of this condition. 

XIII. 128. — The left common iliac, the external iliac, part of the 
femoral and of the adjacent veins, irregularly distended and obliterated 
by clots, from a woman, who had sofEered from much obscure pain about 
the pelvis and groins after a protracted labour. The lower extremities 
were oedematous. 

XIII. 157. — The patient from whom this specimen was taken had 
marked oedema of the lower extremities. 

SxTPPUEATivB Phlebitis. 

The condition of the veins known as suppurative phlebitis, like 
adhesive phlebitis, was formerly supposed to begin as an inflamma- 
tion of the lining membrane of the vein ; at the present time, how- 
ever, it is regarded either as secondary to inflammation of tissues 
outside the vein, or to suppuration of a clot already formed within 
the vein. The first of these opinions is held by Mr. CaUender, who 
describes the disease as '^ an infiltration of the tissues around each 
vein with serum and corpuscular lymph." " This quickly dege- 
nerates," he says, ''and forms a series of abscesses or rather a 
diffused collection of pus. The veins at first contract, entangling 
some few coagula, but presently such portions dilate ; beyond these 
other parts of the same vessel are undergoing, as the surrounding 
disease advances, the earlier process of contraction; and, again, 
beyond such portions, clots close their canal and mark the momentary 
limit of the disease. And so it extends, following the vein course. 
AH branch vessels are closed with clots or involved otherwise in the 
disease, so that no blood flows through the vessel, and thus, and 
from the condition of the parts around, no nourishment can now 
reach the inner vein coat ; so it dies^ becoming cloudy, forming an 
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organic friable pulp, which gradually melts down until no trace of 
it remains. The inner coat being destroyed, pus finds its way into 
the dilated vessels either direct from the outer vein coats, or through 
them from the parts around; for these coats deprived like the 
inner of their blood supply frequently perish in the course of the 
disease." 

According to others, Drs. Wilks and Moxon for instance, a clot 
is first formed in the veins, say as the result of an injury, and 
gradually extends up from twig to branch, and from branch to 
trunk ; '^ this clot, poisoned with the diseased juices of the wound 
and purulent with in-wandered white blood-cells, inflames the 
wall as it spreads." 

The exciting causes of suppurative phlebitis, may be enumerated 
as wounds, lacerations, or bruises of veins occurring in debilitated 
subjects. Thus, it is frequently met with in compound fracture, in 
ill-conditioned stumps, in cases of acute necrosis and caries in bone, 
in cases of malignant carbuncle, and in the umbilical vein after its 
division in unhealthy infants. Ligature of the veins was, moreover, 
formerly thought to be a common exciting cause. This belief, 
however, is now generally abandoned, for, in amputations, the vensB 
comites are constantly tied, along with the arteries which they ac- 
company, with no m results ; and in those cases where suppurative 
phlebitis has occurred after the application of a ligature to a vein, 
there have always been other conditions present, sufficient in them- 
selves to account for it. 

Xni. 19. — A femoral artery and vein from a stump. The ooats of 
the vein are generally thickened and indurated. Inflammatory material 
is deposited upon the whole of the inner surface of the vein, as high up 
as the junction of the deep femoral vein ; and the inflammatory material, 
mingled with clots of blood, completely fills the cavity of the vein to 
some distance above the amputated extremity. 

The patient was a man, forty-five years old. The amputation was 
performed for compound fracture. The cavity remaining within the 
inflammatory material in the veins was full of pus. 

Xin. 34. — A femoral vein, exhibiting an abundant and nearly uni- 
form deposit of inflammatory material upon its inner surface. That 
part of the inner membrane of the vein which is exposed is of a dark red 
colour. The branches of the vein are filled by firm coagula. 

These veins were taken from the left lower extremity of a man who 
had compound fracture of the right thigh. He died a month after the 
injury with obscure signs of phlebitis. The remaining cavities of the 
veins were full of pus ; but no other veins were diseased. 

Xni. 105.— Bight external iliac and femoral vein. The coats of the 
vein are much thickened, and are consolidated mth the surrounding 
tissues. Its interior is rough with inflammatory material deposited on 
its lining membrane. The lower and upper parts of the vein, and all 
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tbe brandies proceeding from it, are filled by firmcoagola composed ot 
concentric layers of fibrine. The middle portion of the vein contained 
only soft fibrine and a fluid resembling pus. 

From a young man, who died after amputation of the right arm, 
which was performed in consequence of traumatic gangrene. 

XTTL 95.— Femoral yein from a stump, amputation of the 1^ having 
been performed about three weeks before death. The vein is dilated, 
thickened, and indurated, and there is a deposit of lymph upon its 
inner surface. Only one pair of Yalyes remain in the whole extent of 
the vein from Foupart's ligament downwards ; the others, it is presumed, 
disappeared in the course of previous disease of the vein. The super- 
ficial reins in the leg were extensively varicose. 

In the amputation, on account of the haemorrhage from the vein, its 
extremity was tied. 

Vabix OB Vabicobe Veins. 

The veins most liable to become varicose are those of the lower 
extremities, the l)8Bmorrhoidal, and the Bpermatic. Varix of the 
hfiBmorrhoidal and spermatic veins wiU be found treated of under 
diseases of the rectum and testicle respectively ; our remarks will 
here be confined to the form of varix, commonly known as varicose 
yeins, so frequent in the lower extremities. 

lA varicose vein is lengthened, dilated, and frequently tortuous, 
the dilatation being especially marked where the intermuscular veins 
open into the superficial. The valves, from tbe dilatation of the 
veins, cease to be of service, and become atrophied and sometimes 
reduced to mere fibrous cords stretching across the lumen of tbe vein. 
Tbe walls are generally thickened frombypertropby of the muscular 
coat, sometimes, however, they are attenuated and may even give 
way, producing severe hsemorrhage. The parts around become 
at first atrophied from the pressure of the dilated vein, but after a 
short time, oedematous, indurated, and thickened. The skin 
becomes congested, and especially liable to eczematous inflamma- 
tion. 

Ulceration of the congested tissues about the dilated veins (the 
varicose ulcer) is of frequent occurrence, and clots, as already des- 
cribed under adhesive phlebitis, often form in the affected veins. 

Both the superficial and deep veins are generally involved in the 
varicose condition, indeed, some authors say always, maintaining 
that the disease begins in the dilatation of the deep veins. In this 
opinion the author cannot agree, as sometimes the varix is un- 
doubtedly confined to the superficial veins. 

Of the superficial veins, the disease may affect one of the main 
trunks as the internal saphenous, or the small subcutaneous venous 
radicals. 
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Xni. 77. — Portion of a vena sapliena and its branches in a varicose 
state. The veins are generally and uniformly dilated ; their coats are 
thickened and rigid, so that their canal remains open ; and they have a 
convoluted and very tortnons course. 

Xin. 79. — Portion of a vena saphena, the walls of which are in 
several places dilated in the form of pouches. Its coats are thickened, 
and there are thin cords, apparently the remains of its valves, extend- 
ing across its cavity. 

Xni. 78. — Portion of a femoral vein, exhibiting a partial dilatation 
of its coats in the form of a circumscribed pouch, projecting from one 
side. The pouch is lined by a continuation of the internal coat of the 
vein. Immediately above the pouch there are two valves in the vein, 
which have undergone no change. The coats of the vein are generally 
thickened. 



CHAPTER XI. 

INJUEIBS AND DISEASES OF THE 
EESPIRATORY TRACT. 

DISEASES OP THE NOSE. 

Chbonic Inflammation of the Mucous Membiiane. 

Chbonic inflammation of the mucous membrane covering the 
turbinated bones occasionally occurs. The inflamed mucous mem- 
brane appears thick, soft, pulpy, and of a dull red colour, and some- 
what resembles a vascular tumour or polypus projecting into the 
nasal cavity, fsom which it may, however, be readily distinguished 
by its colour. 

XXm. 23. — Section of a nose, in which the mucous membrane 
covering the posterior portion of the inferior turbinated bone is inflamed 
and thickened. 

Polypi. 

The term polypus has been applied genetically to several varieties 
of tumour in the nasal fossae. Thus, mucous, fibrous, and malig- 
nant polypi have been described, but it would be better to restrict 
the use of the term to the first named variety. 

Qelatinoua or mucous polypi. 

These occur as soft, gelatinous, semi-transparent growths spring- 
ing from the mucous membrane covering the turbinated bones or 
the roof of the nasal cavity. They are generally multiple. They 
begin as flattened elevations of the mucous membrane, but soon 
become pedunculated. Though very vascular they are not attended 
with hsdmorrhage as is the case with the fibrous variety. In 
structure they vary slightly, but more or less resemble the myxo- 
mata, and sometimes contain adenoid elements. They are covered 
with ciliated epithelium. 
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XXTTT, 7. — Nomeroas polypi removed from the nose. They are of 
soft texture, semi-transparent, or gelatinous in aspect, and several of 
them were attached to the mucous membrane of the nose by long 
narrow pedicles. 

XXm. 9 and 10. — Similar specimens. 

XXm. 15. — Sections of a nose, exhibiting on each side large soft 
polypi, which are suspended from the mucous membrane covering the 
inferior and middle spongy bones. One polypus of smaller size is 
situated in the frontal sinus. They were probably of gelatinous aspect, 
though now, having collapsed and fluid having escaped from them, they 
appear opaque. 

XXin. 24. — A large lobed polypus of soft texture, which was 
extracted from the nose. A portion of it, which hung into the fauces, is 
opaque, apparently from the thickening of its investing membrane ; 
the rest is soft and more nearly transparent. 

It was removed from a young lady in whom obscure signs of its 
existence had been long observed. It was attached to the mucous 
membrane of the nose by the narrow portion by which it is now 
suspended. The larger part of it lay in, and projected from, the 
posterior aperture of the nostrils, through which the whole mass was 
extracted by seizing the portion which was hanging in the fauces. 

Fibrous polypi. 

Fibrous polypi usually spring from the periosteum covering the 
roof of the nose or lining the waUs of the antrum. They are com- 
posed of fibrous tissue like the ordinary fibromata, sometimes with 
a few sarcomatous elements interspersed through their fibrous struc- 
ture. They are pedunculated, and are apt to give rise to severe 
haemorrhage ; they may occasion much disfigurement by displacing 
surrounding parts. 

There is no specimen of a fibrous polypus in the Museum. 

Malignant polypi. 

These commonly spring from the antrum, or «ome other of the 
sinuses connected with the nose. They are exceedingly rapid in 
their gprowth, and quickly infiltrate surrounding parts, causing 
great displacement and disfigurement. They protrude upwards 
into the orbit, forwards through the cheek, downwards into the 
mouth, and backwards into the fauces. They have an epithelio- 
matous, medullary, or sarcomatous structure. They frequently 
give rise to excessive heemorrhage. 

XXni. 8.— Part of the right side of a face, in which the antrum 
and other nasal cavities and passages are completely filled by a soft 
medullary tumour, which also projects with an extensive sloughing 
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surface througli the skin of the cheek, and through the anterior part of 
the gum and of the hard palate. 

XXm. 13. — The left side of a face, with a soft medullary tumour 
filling the antrum, and thence extending into the nostrils, and into the 
cavities of the mouth and orbit. The parts of the tumour which are 
exposed are broken and flocculent, as if sloughing. 

Glakdebs. 

XXm. 21. — Portion of the septum nasi of a horse, exhibiting pus- 
tules and ulcers of the pituitary membrane. Each separate ulcer is small 
and circular, but on the posterior part of each surface of the septum 
there is a large extent of ulceration of an irregular form, probably the 
result of the coalescence of many small ulcers with each other. 

The disease was produced by inoculation with matter taken from an 
abscess in the arm of a man who was believed to have been infected 
with glanders. Previous to the inoculation the horse was healthy. 

Necbosis of the Tubbikated Bones. 

I. 257. — Six portions of hard, closely cancellous bone removed from 
the cavities of a nose. They appear to be parts of diseased turbinated 
bones, which had suffered necrosis after being exceedingly enlarged, 
thickened, and indurated. 

The patient was forty years old ; he had had syphilitic disease of one 
testicle, and had been for twelve years liable to syphilitic pains in the 
limbs, when he received a severe injury of the nose in a fall. This 
disease of the bones followed the injury. It was very slow in its 
progress, and the portions of bone here shown were not more than half 
of what was removed. After their removal the patient remained well 
and without deformity of the nose. 

Specimen Illustbating the Result of the Bhino-plastic 

Opebation. 

XXIII. 26.— The face of a man on which a new nose was formed i^ree 
months before death from a portion of the integuments of the forehead. 

Some years before the operation the patient had cut his nose off in a 
fit of insanity. He died with fever shortly after the union of the 
transplanted part was completed. 
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Actjte Labyngitis. 

The post-mortem appearances of acute laryngitis convey but a 
faint idea of the intense congestion which characterized the disease 
during life, as the excess of blood is squeezed out of the mucous 
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memt)rane after death by reason of the recoil of the elastic tissue 
which is very abundant in the submucous tissue. 

In a recent specimen the mucous membrane appears slightly red 
and injected, swelled, oedematous, and covered with a semi-purulent 
discharge, in places superficially ulcerated and here and there dotted 
with small ecchymoses. The submucous tissue is infiltrated with 
serum and inflammatory exudation. In museum specimens, how- 
ever, the redness of the mucous membrane is no longer seen. 

XXY. 7.— The larynx with a part of the trachea of a man who died 
with acute laryngitis. The mucous membrane covering the epiglottis, 
and lining the whole interior of the larynx, is swollen by a copious 
effusion of serum and inflammatory products in its tissue. The ven- 
tricles of the larynx are nearly obliterated by the swelling of the 
membrane and the consequent approximation of their borders. A small 
quantity of inflammatory exudation is seen on a part of the mucous 
membrane over the right side of the epiglottis and thyroid cartilage. 

The patient was about fifty years old, and was healthy till within 
thirty hours of his death, when signs of acute laryngitis ensued. When 
brought to the hospital suffocation was imminent. Tracheotomy was 
immediately commenced; but he died before the operation was 
completed. 

See also XXY. 19. 

Chronic Laryngitis. 

Chronic Laryngitis is generally of syphilitic origin or a sequel of 
the acute affection. Specimens show the mucous membrane to be 
thickened and indurated and covered with a muco-purulent dis- 
charge, and the glottis narrowed and encroached upon by the 
thickened mucous membrane. 

XXY. 12. — The larynx and trachea of a man on whom the operation 
of tracheotomy was performed twelve years before death. The orifice 
in the trachea is situated immediately below the cricoid cartilage. The 
rima glottidis is almost closed by the thickening and contraction of the 
mucous membrane lining the larynx. The chordsB vocales also are so 
much shortened that the arytenoid cartilages are within a quarter of 
an inch of the angle of the thyroid cartilage. The trachea is healthy. 

The patient continued to the time of his death to breathe easily 
through a canula in the opening made in the operation. 



Follicular Laryngitis. 

Follicular laryngitis, or clergyman's sore throat, is a chronic 
inflammation of the larynx beginning in the mucous follicles. It 
is most frequently met with in persons accustomed to loud and 
prolonged speaking ; hence it is common in clergymen and town 
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hawkers ; it also occurs in photographers and others exposed to 
chemical fumes. 

The contact of irritating fumes or of cold air in prolonged speaking, 
induces dryness of the throat, to relieye which an extra quantity of 
mucous is secreted by the follicles. This over-stimulation of the 
follicles leads to their congestion and enlargement, the congestion 
subsequently passing imperceptibly into a chronic inflammation. 

The mucous membrane besides being infiltrated, swelled, and 
thickened, presents a characteristic granular appearance from the 
enlargement of the mucous follicles, especially in the neighbourhood 
of the arytenp-epiglottidean folds where the follicles are most abun- 
dant. The mucous membrane is also superficially ulcerated in places. 
During life the follicles are surrounded by a red halo, and are fre- 
quently distended by a small quantity of glairy mucus. 

XXY.^^l. — ^A doubtful specimen of follicular laryngitis. 

TUBEBCULAB LaBYNGITIS. 

The favourite seat of tubercle in the larynx is the mucous mem- 
brane forming the aryteno-epiglottidean folds, and covering the 
lower and back part of the epiglottis and the arytenoid cartilages. 

A small oval ulcer on the mucous membrane covering the ary- 
tenoid cartilages, immediately behind or over the posterior attach- 
ment of the true vocal cords, is very characteristic of tubercular 
ulceration. 

Miliary tubercles are formed in the submucous tissue, giving a 
characteristic granular appearance to the overlying mucous mem- 
brane. The tubercles undergo the ordinary caseous change, and 
softening down lead to the formation of ulcers. The ulcers are 
at first distinct, small, round, with hard everted edges, and sur- 
rounded with characteristic induration of the mucous membrane, in 
part inflammatory, and in part due to more recent formation of 
tubercle. This later deposit of tubercle also softens down into 
ulcers which become confluent with those already formed, thus 
producing much irregular destruction of the mucous membrane. 
The ulceration may extend to the vocal cords or to the epiglottis ; 
the natural contour of the latter structure is, however, rarely des- 
troyed as it is in syphilis. 

XXV. 3.— A larynx and trachea. The whole of the mucous mem- 
brane covering the inferior surface of the epiglottis and lining the 
larynx and trachea presents closely set, minute, and« for the most part, 
shallow ulcers, which have in some characters coalesced so as to give 
the appearance of diffuse superficial ulceration. Near the anterior 
extremity of each chorda vocalis there is a small, oval, excavated ulcer, 
the result, probably, of tuberculous disease. 
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XXY. 28. — ^A larynx, with part of the trachea, from a man in whom 
tracheotomy was performed two days before death. Upon the epiglottis, 
the arytenoid cartilages, and the chordsBTOcales, the muooos membrane 
is thickened, ulcerated, and granular. Within the trachea, and especi- 
ally upon its posterior wall, there is an almost continuous ulceration, 
which in some parts is superficial, in others extends deeply, and which 
at one point has formed an irregular opening through the walls of the 
trachea. 

The patient died with phi^sis. Tracheotomy was rendered necessary 
by imminent danger of suffocation ; and the signs of the disease of the 
arynx had nearly concealed those of the disease of the lungs. 

XXY. 27. — ^A larynx and trachea with the base of the tongue and the 
adjacent parts. The upper two-thirds of the epiglottis, have been 
destroyed by tuberculous ulceration, and aU the adjacent parts of the 
mucous membrane, as far down as the chordae vocales, is deeply ulce- 
rated. There is also a distinct oval ulcer on the mucous membrane 
covering each chorda vocalis, near its attachment to the arytenoid 
cartilage. The ulceration is irregular on each side, but exactly 
symmetrical. 

(Edbma of the Glottis. 

CEdema of the glottis is a serous transudation into the loose sub- 
mucous tissue coyering the epiglottis, the ar/teno-epiglottidean 
folds, and the adjacent portions of the cartilages of the larynx. It 
never extends below the true vocal cords, as the mucous mem- 
brane is tightly attached to those structures without the interven- 
tion of submucous tissue. 

It generally occurs suddenly, supervening upon some previous 
inflammatory condition of the larynx or neighbouring parts, and is 
probably caused by the increased lateral pressure in the capillaries 
due to the compression of the blood-vessels at the focus of inflam- 
mation. It is a frequent termination of acute and chronic laryngitis, 
and is of common occurrence after scalds of the larynx. It 
sometimes appears to partake of an acute erysipelatous nature, 
and is then generally accompanied by acute cellular inflammation 
of the neck. 

CEdema of the glottis of a passive character also occurs in 
dropsical affections in conjunction with oedema of other organs. 
Hence, it is a frequent termination of chronic Bright's disease. The 
anatomical appearances are well seen in the following specimens. 

XXY. 7. — (Edema of the glottis, the result of acute laryngitis. The 
mucous membrane covering the epiglottis and lining the whole interior 
of the larynx is swollen by a copious effusion of serum into its sab- 
mucous tissue. The ventricles of the larynx are nearly obliterated by 
the swelling of the membrane and the consequent approximation of 
their borders. 
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XXY. 31. — A larjnx, with neighbonring parts. The mucous mem- 
brane lining the epiglottis and upper part of the larynx, the tonsils, 
and uvula is swollen and GBdematous, so that the entrance to the 
pharynx is almost obliterated, and that of the larynx reduced to a 
narrow chink. 

XXY. 29. — A larynx, of which all the mucous membrane is upraised 
and the glottis much narrowed by oedema. The epiglottis is thickened, 
and its edges turned backwards and downwards. The oedema extended 
also down to the pharynx and oesophagus, and was attended in the 
recent state with the characters of active inflammation. 

These changes appear as the consequences of the lodgment of a fish- 
bone across the fauces, immediately in front of the epiglottis. 

XXV. 14. — (Edema of the glottis, following ulceration of the tongue, 
soft palate, and epiglottis. 

XXY. 21. — QBdema of the glottis, following ulceration of the 
larynx. 

Croup or Croupous Inflammation. 

Croupous inflammation is characterized by the formation of a 
false membrane in the larynx and trachea. The membrane, which 
is sometimes tough and fibrous, at other times soft and crumbling, is 
produced by the cpagulation of albuminous and fibrinogenous ma- 
terial exuded upon the surface of the mucous membrane. It is com- 
posed of a delicate net work of fibres enclosing white blood corpuscles 
in its meshes. On removing the false membrane the mucous mem- 
brane of the larynx is found abraded and hypervascular, and the 
submucous tissue infiltrated with serum. The disease is generally 
confined to the larynx and trachea, but it may in severe cases spread 
into the bronchi. 

Croup is essentially a disease of childhood, and it will be noted 
that whereas a large amount of submucous tissue exists in children, 
but little is found in adults. 

XXY. 6. — The larynx and trachea of a child who died with croup. A 
false membrane, of a greenish colour, extends from the under surface of 
the epiglottis to about half an inch below the cricoid cartilage. 

XXY. 11.— A similar specimen, except that the false membrane has 
extended into the main bronchial tubes. 

XXY. 16. — In this specimen, which is similar to the above, tracheo* 
tomy has been performed. 

XXY. 30.— A similar specimen to XXY. 11. 

Diphtheritic Inflammation. 

Many authorities maintain that no difference exists between the 
croupous and diphtheritic inflammations. It is generally taught, 
however, that whereas in croup the exuded material forming the 
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false membrane exists only on the surface of the mucous lining, in 
diphtheria it is found also in the substance of the mucous and sub- 
mucous tissue, where, from its interference with the circulation, it 
occasionally gives rise to gangrene and sloughing of the affected 
part. Diphtheria usually begins at the back of the fauces, and 
thence spreads to the larynx and nares. By some authorities it is 
thought to be due to a vegetable fungus. With this short account, 
which only serves to illustrate the local appearances of the larynx, 
the subject of diphtheria will be dismissed, as it more often comes 
under the observation of the physician than of the surgeon. 

XXY. 40. — ^The larynx and trachea of a child who died with diph- 
theria. A membrane is seen covering a considerable portion of the 
mucons surface of the lar3mx. 

XXY. 19. — ^A larjmx and trachea, of which the mucous membrane is 
almost uniformly lined by a thin layer of injQammatory material^ which 
is slightly adherent, and is rough and granulated on its inner surface. 

The patient, a woman twenty-five years old, had had fever. During 
her recovery, but while she was very weak, 83rmptoms of acute laryngitis 
ensued, for which laryngotomy was performed on the third day. She 
lived twelve hours ; and after death all the bronchial tubes were found 
similarly lined by inflammatory material. 

See also XXIY. 23. 

Typhoid Ulcbbation of the Labykx. 

Ulceration of the larynx sometimes occurs during an attack of 
typhoid fever. The mucous membrane chiefly affected is that 
covering the arytenoid-cartilages, immediately posterior to the 
attachment of the vocal cords. The ulceration is generally limited 
in extent, but sometimes penetrates deeply and causes perichon- 
dritis which may terminate in necrosis of portions of the cartilages. 
At times, also, the ulceration destroys the whole of the free edge 
of the epiglottis. 

XXY. 4S. — The larynx and part of the trachea from a young woman 
who died after an attack of typhoid fever. On either side of the glottis, 
immediately posterior to the vocal cords, are seen the cavities of two 
small abscesses which surround the arytenoid cartilages. The cavity of 
the right one has been laid open to show the necrosed and bare 
arjrtenoid cartilage in its centre. The abscess on the left side is 
smaller. 

Vabiolous Ulcebation of the Labynx. 

The larynx, in common with the mouth and throat, frequently 
participates in the eruption of smallpox, and on the bursting of the 
pustules presents a number of small round superficial ulcers scattered 
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over its mncous membrane. The eruption and resulting ulceration 
are frequently accompanied by the formation of a false membrane 
lining the larynx and trachea. In some cases the false membrane is 
present without any accompanying ulceration. 

XXY. 10. — A larynx and trachea. Just above the chordae vocales 
there is a fistulous ulcer beneath the mucous membrane of the back of 
the larynx, in front of the arytenoid cartilages. Fart of its course is 
marked by a bristle. The mucous membrane covering the whole of the 
larynx and trachea is thickened, and rough on its internal surface. 
Near the attachment of the epiglottis are several small superficial 
ulcers. 

The patient died with small-pox. 

XXY. 13. — The larynx and trachea of a patient who died with small- 
pox. Inflammatory material in the form of a false membrane is 
thinly deposited over the surface of the mucous membrane. 

Syphilitic Disease of the Labyxx. 

In the early stages of syphilis, inflammation, indistinguishable in 
anatomical characters from other laryngeal inflammations, occurs 
in the larynx ; later, condylomata and mucous tubercles make their 
appearance, especially on the vocal cords. In the so-called secondary 
stages ulcers occur upon the epiglottis, true and false vocal cords, 
and other parts of the larynx, but are with difficulty distinguished 
from other forms' of ulcers. In the later stages the characteristic 
so-called tertiary ulcers, due to the breaking down of gummata, 
are common, and may be recognised by their irregular shape, sharp- 
cut excavated edges, and smooth base covered with yellow purulent 
discharge, by the surrounding induration, and by the deeply retracted 
cicatrices they leave on healing. The epiglottis is the part perhaps 
most frequently afEected, and is often completely eaten away. As 
the ulcers increase in depth the perichondrium becomes involved, 
and necrosis of the cartilage may result, ossification of the carti- 
lage sometimes preceding the necrosis. In other instances necrosis 
of the cartilage is the result of gummatous formations under the 
perichondrium. 

The trachea is not uncommonly aflFected in a similar way. 

XXV. 5.--A larynx, with the adjacent parts. The whole of the 
epiglottis and part of the arytenoid cartilages, with their connecting 
folds of membrane, have been removed by ulceration. 

From a young woman who had long suffered from syphilis. 

XXV. 24. — A tongue, with part of a larynx in which a circumscribed 
irregular ulceration has destroyed the epiglottis, the right arytenoid 
cartilage, and the fold of mucous membrane connecting them. 

XXV. 8. — A larynx exhibiting a large well-defined ulceration of the 
mucous membrane extending into the substance of the cricoid cartilage, 
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which is partially ossified. Aronnd the ulcer the mucous membrane is 
thickened and puckered. 

From a woman twenty-four years old, who had had signs of laryngitis 
for a week, and died suffocated by the closure of the glottis. 

XXY. 36. — The tongue and larynx of a man, who for some years 
before his death suffered severely from syphiUs. He died suddenly, 
apparently suffocated. The mucous membrane covering the larynx, 
epiglottis, base of the tongue, and surrounding parts is much thickened 
and indurated. The papillse circumvallatsB are considerably enlarged. 

XXY. 9. — ^A larynx, exhibiting necrosis and separation of the left 
arytenoid cartilage, and of part of the cricoid cartilage. Previous to 
the necrosis the separated portions of cartilage had become osseous. 
The opening in the front of the trachea was made during life, for the 
relief of respiration. 

The patient, a man between forty and fifty years old, had been 
profusely salivated for syphilitic disease. 

XXY. 39. — The larynx of a man, aged fifty, who had had syphilis. 
It is laid open from behind, and the mucous membrane is seen to be 
thickened and indurated throughout. In different portions there is 
evidence of former ulceration. No traces of the epiglottis are visible. 
It appears to have been wholly destroyed, a slight ridge only marking 
its place of attachmment. 

XXY. 16. — A larynx in which a gumma had probably formed around 
the greater part of the thyroid cartilage. A large portion of the right 
ala of the cartilage is destroyed, and nearly all the rest of both its sur- 
faces is exposed. 

XXY. 46. — ^A larynx, from a man, aged forty-two, who died three 
days after tracheotomy had been performed for urgent symptoms of 
obstruction in the larynx. After death the glotttis was found com- 
pletely closed by oedema of the cellular tissue above the right aryteno- 
epiglottidean fold, which formed a soft, well-defined tumour, about the 
size and shape of a cob-nut. Ulceration, probably syphilitic, had 
invaded the right ventricle of the larynx, which was filled with a 
shining, semi-solid, and yellowish mass. 

The patient had suffered from laryngeal symptoms for about three 
months before his admission into the hospital. There was a history of 
primary syphilis seven years previously, and at the time of his admis- 
sion he had what was thought to be syphilitic gummatous disease of 
the tongue. 

New Geowths or Polypi. 

The new growths found in the larynx may be enumerated as the 
papillomatous or warty, the fitarous, the adenomatous, the sarcoma- 
tous, and the carcinomatous. 

Faj>illomatovs or warty growths. 
The papillomata are the most common of the morbid growths 
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found in the larynx. They are especially frequent in early life. 
They spring from the mucous membrane, and have the same struc- 
ture as papillomata in other situations. They assume the form 
either of warty, pedunculated excrescences, or of soft, flocculent, 
villous-like bodies. They more often spring from the front than 
from the back of the larynx, and occasionally grow from the yocal 
cords. They are frequently multiple, but after existing some time 
generally coalesce into one mass, which may attain such a size as 
ultimately to lead to a fatal attack of dyspnoea. 

XXV. 17. — The larynx of a child two years old. The surface of the 
mucous membrane lining the thyroid cartilage, the ventricles of the 
l&Tjmn, and the lower part of the epiglottis, is occupied by a wart-like 
growth composed of numerous small, oval, pedunculated bodies, closely 
set together, and of a firm consistence. 

The child had had dyspnoea from the time of birth, and died suffo- 
cated. 

XXY. 25. — The lamx of a child three years old. The cavity of the 
larjmx is almost entirely occupied by a warty growth, projecting from 
its mucous membrane. 

The child had had dyspnoea and cough from a week after its birth. 

XXV. 44. — A larynx, laid open and presenting large growths attached 
to the vocal cords. The growth on the left side is warty in character. 
The growths appear to have almost completely obstructed the entrance 
to the glottis. 

From a man, aged fifty-six, who for some months had suffered with 
extreme hoarseness, and then considerable difficulty of breathing, with 
occasional paroxysms of severe dyspnoea. But he continued his occu- 
pation until a fatal paroxysm occurred. He was brought to the 
hospital dead. 

XXV. 45. — The larynx and adjacent parts from a boy, aged nine 
years, who had suffered from symptoms of obstruction in the larynx for 
about six months before death, and had had occasional violent attacks 
of dyspnoea, in one of which he died suddenly. There is a well-marked 
papillomatous tumour on the vocal cords. The microscopic characters 
of the growth are those of well-marked papilloma, and differed remark- 
ably from those of the ordinary epithelioma. 

XXV. 38. — ^A laiynx and part of a trachea. Irregular, soft growths 
are abundantly clustered about the vocal cords and ventricles. They 
project into the canal of the larynx, so as almost to close it. 

From a boy, aged twelve, who, twelve months before his death, caught 
cold and suffered for a time with loss of voice. Treatment failed to 
benefit him, the aphonia persisting ai)d being, before long, associated 
with dyspnoea. Respiration was attended with a stridulous sound. He 
followed his occupation without hindrance. He died suddenly from 
apnoea. 

A section of the tumour is preserved in the Microscopical Cabinet 
(A. 30). 
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IHbromata or fibrous growths. 

Fibrous polypi are mucli less common than the preceding rarietj. 
Thej occur as small, solitary, smooth, spherical, pedunculated or 
sessile growths, with a fibrous structure; and generally spring 
from the true vocal cords. The following specimen appears to 
be an example. 

XXY. 42. — A larynx. On the upper and inner aspect of the right 
true vocal cord there is a small, conical, highly vascular, fibrous 
tumour. 

From a man, aged sixty-three. There was no history of any laryn- 
geal symptoms. 

Adenomatous growths. 

Adenomatous growths in the larynx consist, like the adenomata 
in other situations, of an hypertrophy of the glandular elements of 
the mucous membrane. Hence they generally occur in those parts 
of the larynx where the gland- tissue is most abundant, %,e. about 
the aryteno-epiglottidean folds and the ventricles. They are very 
rare. There are no specimens in the Museum. 

Epithdioma. 

Epithelioma of the larynx is generally secondary to epithelioma 
of the pharynx or other adjacent parts. When it occurs primarily 
in the larynx it springs from the mucous membrane covering the 
arytenoid cartilages, or from that forming the aryteno-epiglotti- 
dean folds. It commonly terminates in ulceration. 

XXV. 35. — The larynx, pharynx, and base of the tongue shown 
&om behind. The base of the tongue, the tonsils, and portions of 
the larynx are involved in an epitheHal growth. 

XXY. 33.— A larjmx, laid open from behind, showing an epithelial 
growth which is attached to the right aryteno-epiglottidean fold. 

A section of the growth is preserved in the Microscopical Cabinet 
(A. 31). 

Medullary cancer. 

Medullary cancer but rarely occurs in the larynx. It soon 
involves the whole of the larynx and adjacent parts, and is rapidly 
fatal. The appearances of the growth are seen in the following 
specimen. 

XXY. 22. — ^A larynx, with some of the contiguous lymphatic glands. 
There is a flat spongy growth, apparently of medullary cancer, on the 
mucous membrane covering tbe epiglottis and the superior orifice of 
the larynx. A part of this growth has ulcerated. A deposit of soft 
substance nearly fills the enlarged lymphatic glands. 

18 
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Scirrhous cancer. 

Scirrhous cancer of the larynx is very rare. The following is a 
well-marked specimen. 

XXY. 47. — Hard carcinoma of the pharynx and larynx, encroaching 
upon the left vocal cord. The patient was a man, aged sixty-three. 
Tracheotomy was performed. The symptoms had existed about six 
months. 

Ossification of the Cabtilages. 

Ossification of the cartilages of the larynx and trachea is a senile 
change, and can hardly be regarded as a disease. It must, how- 
ever, be carefully distinguished from the ossific changes which 
the cartilages sometimes undergo before suffering necrosis in 
syphilitic and other ulcerative affections of the larynx. 

XXV. 18. — A larynx, from an old woman. The thyroid, cricoid, 
and arytenoid cartilages are almost entirely ossified. Osseous matter 
is also deposited in one of the thyro-hyoid ligaments and in the epi- 
glottis. 

Ossification of the epiglottis is exceedingly rare. It is said in the 
text-books never to occur, 

XXY. 20. — ^Portion of a trachea, from an old man. The cartilages 
are all ossified. 

Wounds. 

XXV. 32. — ^A larynx and oe hyoides, partially separated by a trans- 
verse incised wound which was the cause of death. 

Impaction o3p PoEEiaN Bodies. 

Foreign bodies are apt to become impacted in the ventricles, in 
the glottis, or between the aryteno-epiglottidean folds. If not soon 
removed they cause death by inducing spasm or oedema of the 
glottis. 

XXV. 26. — The larynx of a child, three years old, which was suffo- 
cated by a pill lodging just beneath the vocal cords. Small portions of 
the pill lie loose at the bottom of the bottle, but the greater part of it 
has been dissolved by the alcohol. 

XXV. 29. — A larynx, exhibiting the lodgment of a fish-bone across 
the fauces immediately in front of the epiglottis. 



CHAPTER XII. 

INJURIES AND DISEASES OF THE 

DIGESTIVE TRACT. 

DISEASES OP THE LIPS AND CHEEKS. 

Epithelioma of the Lips. 

Epithelioma nearly always occurs on the lower lip. It generally 
begins as a small crack or ulcer covered with a dry scab, or as a 
warty induration of the mucous membrane. If an ulcer or fissure 
it extends and deepens ; if an induration it increases to an irregular 
warty mass, which subsequently ulcerates. The cancer finally in- 
Yolves the whole lip and adjacent parts, and afiEects the neighbouring 
lymphatic glands, but is not reproduced in distant organs, like other 
forms of cancer. It has generally been attributed to the heat and 
irritation caused by smoking clay pipes with short stems and un- 
glazed mouthpieces. 

Epithelioma is apt to be mistaken for hard chancre ; the follow- 
ing facts should aid in the diagnosis: — Epithelioma occurs more 
often on the lower, chancre on the upper lip ; epithelioma is more 
frequent in men, chancre in women ; epithelioma affects the glands 
at a late period of the disease, chancre generally within six weeks 
after its appearance ; chancre, moreover, is sooner or later accom- 
panied by secondary symptoms, and yields to treatment, whereas 
epithelioma steadily increases in spite of treatment. 

The only specimens of epithelioma of the lips in the Museum are 
two which were removed from the exceptional situation of the 
upper lip. 

XXXV. 12. — An epithelioma of the upper lip, which was removed 
by operation. 

XXXY. 22. — ^An epithelioma of the upper lip, removed from a man 
sixty years old. 

Betwm of epithelioma^ after removal from the Ivp, in the cheek, and 

evhsequently in the lower jaw, 

XXXV. 96. — Section of a mass of epithelial cancer embedded in the 
right cheek. It occupies the whole thickness of the cheek, upraising 
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eqnalij the skin and the mnooas membrane, and just piojecting through 
them botli at small ulcerated apertaies. It appears as a circiiiiiscribed 
infiltration of tlie tissoes, of irregular rounded shape, about two inches 
in diameter. Its section appears opaque-white, with some marks of 
blood stains; its substance is firm suid dose-textured, but friable, not 
creamj. 

The padent was thirty-seven years old. A year before the remoyal 
of this disease a portion of his lower lip, with epitbelial cancer, which 
had been four years in progress, was exdaed. Within three months of 
this second operation the disease reappeared beneath the scar and 
rapidly increased. It was removed together with a large portion of the 
lower jaw, to which the cancerous substance adhered. The wound did 
not completely heal ; but the cancer, which again appeared in it, made 
comparatively slow though extensive progress. Death occurred nearly 
three years after the first operation. The lip on which the first opera- 
tion was x>erformed remained healthy to the last. The specimen is 
drawn in No. 313. 

Labial Glandttlas Titmoubs. 

Tumours, called by Sir James Paget labial glandnliur, consisting 
of gland substance surrounded by more or less fibrous tissue, and 
sometimes intermixed with cartilaginous and myxomatous elements, 
and even occasionally with bone, are not of unfrequent occurrence 
in the lips. They are generally of slow growth, lobulated on the 
surface, and nearer the mucous membrane than the skin. They 
are more common in the upper than in the lower lip Their general 
appearances are well seen in the following specimen, upon which 
Sir James Paget's original description was based. 

XXXV. 87. — Section of a tumour removed from an upper lip. A 
portion of the mucous membrane of the lip is closely connected with a 
part of its surface. The tumour was of spheroidal shape, nearly an 
inch in diameter, embedded in the whole thickness of the lip. It is 
lobed, firm, and elastic, closely connected, but not confused with the 
adjacent tissues. Its cut surface is creamy- white and greyish, with 
ruddy spots. 

The patient was a healthy looking middle-aged man. The tumour 
had been growing for twelve years, and was inconvenient only from its 
bulk. Its microscopic structures were those of a conglomerate secreting 
gland, with well-formed veins and tubes lined and partly filled with 
nucleated cells, wanting only the system of branching ducts. The case 
is described and parts of the microscopic structures are represented in 
Sir James Paget's ' Lectures on Tumours,' p. 262, pi. 36. 

N^vus OF THE Cheek. 

XXX Y. 21. — Portions of a nsBvus, which were removed from the 
inside of the cheek of a boy fourteen years old. In the upper portion a 
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section of the osbyus is made, showing the consolidation which its 
structore had undergone from repeated attacks of inflammation. With 
the middle portion an inch and a quarter of the parotid duct are 
connected. A bristle is passed through the duct. On this portion a 
multitude of fine fringe-like processes have been formed by the enlarge- 
ment of the papillflB of the mucous membrane of the cheek. No incon- 
venience followed the removal of the piece of the parotid duct. 

CONGENITAL MALPOEMATION OF THE LIPS. 

Habelip. 

Harelip is a congenital malformation in which the upper lip i» 
vertically cleft on one or both sides of the median line. It is the 
result of the non-union of the superior maxillary processes, which 
form the lateral portions of the lip, with the naso-frontal process 
which forms the mesial portion. Hence the fissure will be opposite 
the suture between the superior and intermaxillary bones, the 
situation in which the union between the above-mentioned processes 
normally occurs. The malformation will be single or double, ac- 
cording as the arrest of development occurs on one or both sides. 

The fissure may be little more than a notch in the free margin of 
the lip, or it may extend completely through the whole substance of 
the lip into the nostril above. It is frequently accompanied by cleft 
of the hard palate, or of both the hard and soft palates, from the 
arrest of development affecting also the deeper parts. When the 
fissure is double the central portion of the lip, i, e. that developed 
from the naso-frontal process, is generally shorter than natural, 
and the intermaxillary bone frequently projects forwards, carrying 
the incisor teeth with it. 

Series A. 9. — Head and limbs of a foetus, with double harelip and a 
wide complete fissure of the palate. Each hand has five fingers and a 
thumb, and each foot seven toes. 

Series A. 10a. — Single harelip on the left side combined with 
complete fissure of the hard and soft palates. 

Series A. 230. — Harelip on the left side combined with a cleft of the 
hard and soft palates. The intermaxillary bone is fused with the right 

Tna.Tina- 

DISEASES OF THE GUMS. . 

Epulis is the only disease of the gums illustrated in the Museum. 

Epulis. 

The term epulis has been variously used by authors ; some have 
applied it indiscriminately to any tumour growing upon the gums ; 
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others have restricted it to those having a fibrous structure ; others, 
again, have applied it to those only of the many tumours of the 
gums that have a fibrous, myeloid, or an epitheliomatous struc- 
ture. The last application of the term is, perhaps, more generally 
in use, and will be adopted here. 

The fibrous epulis. 

The fibrous epulis is little more than an hypertrophy of the 
gums, and is composed almost entirely of fibrous tissue in which a 
few spindle-shaped cells are occasionally found. It commonly begins 
on one of the little tongue-like processes of gum which project 
between the teeth, and is nearly always connected with the perios- 
teum lining the tooth-socket. It appears as a flattened, firm, dense, 
often slightly lobulated tumour, covered with mucous membrane of 
the same colour as that of the rest of the gums. As it increases in 
size the tooth or teeth with which it is connected become loose and 
fall out; the bone below becomes hypervascular, and osseous 
spicula grow up from it into the deep part of the tumour. The 
fibrous epuKs is usually of slow growth, but may attain a large 
size. 

I. 247. — Sections of the front of a lower jaw which was removed with 
an epulis. The epulis is of a rounded oval form and a firm obscurely 
fibrous texture ; it rose to the height of half an inch from the margin 
of the jaw and overlapped both its surfaces. One of the sections shows 
that the part of the jaw on which the tumour rested is in its own texture 
sound; its surface was smooth and the periosteum healthy. 

From a young woman in whom the disease had made slow progress. 

XXIII. 14. — A tumour removed from the alveolar margin of a 
superior maxUlary bone. It is of a round form, and consists of a very 
firm fibrous tissue, with specks of bone in it. 

XXXV. 39.— An epulis removed from the lower jaw of a girl. It is 
of an irregularly oval form, and composed of a firm, white, obscurely 
fibrous substance, like the tissue of healthy gum. The narrow base by 
which it was adherent to the jaw contains numerous osseous spicula. 
Its free surface is covered by healthy mucous membrane. 

The myeloid epulis. 

The myeloid- epulis bears a general resemblance to the fibrous 
variety, but is softer, more vascular, and has large myeloid cells 
interspersed among the fibrous elements. Like the fibrous, the 
myeloid variety is frequently connected with the periodontal mem- 
brane. 

There are no specimens in the Museum. 
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The epitheliomataua epulis. 

The epitlieliomatous epulis has a structure resembling that of 
epithelioma of other situations. 
There are no specimens in the Museum. 
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Neobosis of the Jaws. 

The lower jaw is more frequently the subject of necrosis than the 
upper, a fact depending partly upon its poorer blood supply and 
partly upon the tendency of necrosis to affect compact in preference 
to cancellous bone. The whole, or a part only, such as the alveolar 
margin of the upper and the anterior wall of the lower, may sufEer. 
But for the same reasons that necrosis is more frequent it is also 
more extensiye in the lower than in the upper jaw. The teeth 
become loosened and generally drop out ; at times, however, they 
retain their connection with the gums and remain in situ long after 
the sequestrum is removed. In young subjects the germs of the 
permanent teeth usually perish along with the temporary set ; yet 
in exceptional cases they have escaped destruction, and have been 
cut subsequently to the formation of new bone around them, a fact 
which has ^d some into the error of supposing that new dental 
germs had been formed. 

Necrosis of the jaw is generally dependent upon periostitis in- 
duced by inhaling phosphorous fumes, by fever, syphilis, the abuse 
of mercury, or by cancrum oris, or other ulcerative affections 
of the mouth. The necrosis may also be the result of injury of 
the jaw. 

PhospTiorous necrosis. 

Necrosis of the jaw was formerly common in operatives engaged 
in lucifer-match manufactories, and was induced by inhaling 
phosphorous fumes. Since the introduction of matches tipped 
with the amorphous form of phosphorus this disease has not been 
so frequent. A case is reported by Sir James Paget where necrosis 
was induced by inhaling phosphoric acid as a supposed remedy for 
nervousness. The disease is now generally thought to be the result 
of a local periostitis, and to occur only where the teeth are carious 
or have been lost, with exposure of the dental periosteum to the 
direct action of the fumes. Langenbeck, however, still supports 
the older theory that it is dependent on a constitutional condition 
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induced by the pliospliorous fumes. No doubt constitutional sym- 
ptoms are frequently observed, but they are rather the result than 
the cause of necrosis. ^ 

The peculiar pumice-Hke deposit of new bone, which nearly 
always covers the sequestrum in cases of phosphorous necrosis, and 
was formerly thought to be characteristic of it, has been occasionally 
found upon sequestra the result of causes other than phosphorus. 
It appears to consist of ill-formed bone, the Haversian canals of 
which are larger than normal and placed at right angles, instead 
of parallel to the surface of the old bone. Some observers con- 
sider that this pumice-like material is formed by the periosteum, 
whilst the new bone ordinarily formed in jaw-necrosis is produced 
by the soft parts. See I. 168. 

I. 311. — ^Nearly the whole of the lower jaw in a state of necrosis, 
removed from a man who had been engaged for some time in a lucifer- 
match manufactory. 

I. 315. — The whole lower jaw, excepting the right condyle, in a state 
of necrosis. 

From a man, aged forty, who had been for some time at work in a 
lucif er-match manufactory. 

I. 838. — The whole of the lower jaw, with the exception of the leJft 
condyle, in a state of necrosis from a man, aged forty, who had worked 
in a lucifer-match manufactory for nearly twenty years. The jaw had 
been affected for nearly two years. The jaw was in great part repro- 
duced. 

I. 372. — ^The whole lower jaw in a state of necrosis from a boy who 
had worked in a match manufactory. 

I. 373. — The superior maxillary and portions of adjoining bones in a 
state of necrosis. The necrosis occurred in the patient after the 
removal of the lower jaw seen in I. 372. 

I. 322.— The greater portion of two superior maxillary bones in a 
state of necrosis, removed from a man aged thirty-four. The disease 
and death of the bone were the result of exposure to the fumes of 
phosphoric acid twelve weeks previously. 

SyjphilUic necrosis. 

The parts of the jaw most frequently involved in syphilitic 
necrosis are the alveolar borders, the palatine processes of the upper, 
and the compact tissue of the anterior wall of the lower jaw. 

I. 185. — Section of a girl's face in which syphilitic necrosis and 
ulceration affected large portions of the maxillary and malar bones. 
The separate portions of bone were exfoliated. 
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Merewrial necrosis. 

Since mercury lias been more sparingly used, mercurial necrosis 
lias been less common. There is but one specimen in the Museum, 
in which necrosis of the jaw is referred to the use of mercury, but 
as only a few grains were administered, and as the patient was 
suffering at the time from fever, it appears more likely to have been 
the result of the fever. 

I. 102. — A lower jaw, nearly the whole body of which Bu£fered 
necrosis after the administration of a few grains of calome] in a case of 
fever. The dead bone is in part separated, and a small quantity of new 
bone is deposited around it. The necrosis should probably be ascribed 
to the constitutional condition of the patient. 

Necrosis from fever. 

Although necrosis has occasionally been observed after other 
fevers, it is as the result of the exanthematous (especially scarlet 
fever) that it has generally occurred. Necrosis following fever 
generally affects only the alveolar border, never the whole of the 
jaw. It especially occurs in children about the age of five or six, 
when the jaw contains the whole of the first and most of the germs 
of the second set of teeth ; hence it would appear that the teeth, as 
dermal appendages, frequently suffer in common with the skin, on 
which these fevers have a specific action. 

The jaw is generally symmetrically affected — a distinguishing 
characteristic of this form of necrosis. 

A specimen of necrosis of the jaw after rheumatic fever follows. 

I. 168.— A lower jaw, which was separated after necrosis, from a girl 
who had suffered from rheumatic fever. 

Necrosis from cancrum oris. 

Oancrum oris, in common with other ulcerative affections of the 
mouth, is apt to lead to necrosis of the jaw. A good specimen 
follows. 

L 227. — A large portion of the upper jaw-bone of a child, which 
exfoliated after cancrum oris. 

Necrosis from injury. 

Necrosis of the jaw, as a result of ii\jury, is somewhat common. 
Thus, small exfoliations, hardly worthy of a place in a Museum, 
are frequently met with after the extraction of a tooth, or after a 
blow or fall upon the face. A specimen of necrosis following a blow 
upon the jaw follows. 
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I. 145. — ^Portion of an upper jaw, with two molar teeth, which sepa- 
rated by exfoliation. The necrosis was conseqxient upon a severe blow 
upon the face. 

Bepsodugtiok of the Jaw afteb Necsosib. 

It was formerly belieyed, and is still stated in several text- 
books, that new bone is never formed after necrosis of the jaw. As 
far as the upper jaw is concerned this statement is substantiallj 
correct, for, it is only in a few cases, where the reproduction has 
been represented by a few scattered plates of bone, that any fresh 
osseous material has been observed. Except in the case of children, 
the subjects of exanthematous necrosis of the jaw, not even does 
fibrous tissue appear as a substitute for the old bone. The case 
however, is very different after necrosis of the lower jaw, where 
very substantial reproduction takes place, and where even an 
attempt at the reproduction of the condyle and coronoid process 
may occur. The teeth, as might be expected, are not reproduced 
(seep. 279). 

I. 342. — A lower jaw, which was reproduced in nearly its entire state 
in the man from whom the necrosed jaw (I. 138) was taken. The 
present specimen was removed afber death. It consists for the most 
pai*t of well-developed bone with intervals of fibrous tissue in various 
stages of ossification. 

I. 374. — A similar specimen, with the exception that the reproduc- 
tion is much more complete. The coronoid process is completely 
reproduced on the left side and partly on the right. There has also 
been an attempt of reproduction of the condyles. 

TTJMOUES OF THE JAWS. 
FiBSOTTS TlTMOUBS. 

Fibrous tumours are not an uncommon affection of the jaws ; 
they occur in both upper and lower with equal frequency. In 
structure they resemble fibrous tumours of other parts, being gene- 
rally white, dense, hard, and fibrous on section. They have been 
supposed to be recurrent, but their occasional return is probably 
due to their imperfect removal. They are liable to the same 
degeneration as fibrous tumours in other situations. 

Fibrous tumours of the upper jaw spring either from the perios- 
teum covering the alveoli, or from that lining the antrum. They 
are generally lobulated, growing in all directions, and insinuating 
themselves into the different fissures and fossse in their neighbour- 
hood. When beginning in the antrum they expand the walls of 
that cavity, encroaching upon the mouth, orbit, or nose, protruding 
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forwards on to the cheek or backwards into the spheno-maxillary 
fossa, or in several or all of these directions at the same time. 

Fibrous tumours of the lower jaw arise either from the perios- 
teum or from the interior of the jaw. In the former case thej 
usually occur upon the front of the jaw, and have a more or less 
smooth surface and globular form ; in some instances they almost 
surround the jaw. They differ from the fibrous tumours of the 
gums (epulides) merely in their situation and their larger size. In 
the latter case, i. e. when they spring from the interior of the 
jaw, they gradually expand the bone around them, and finally cause 
absorption of their bony case and protrude externally, the external 
wall of the jaw generally yielding more and giving way sooner than 
the internal. 

M. Brocca states that there are fibrous tumours which occasion- 
ally originate from tooth germs, but excepting that they are en- 
capsulated, and only occur in young subjects who have not com- 
pleted their seeond dentition, they do not differ from the ordinary 
kind. 

In the upper 'jaw, 

I. 276. — ^An upper jaw-bone with a large oval tumour, which appears 
to have originated in its interior, and, in growing, to have disparted 
and extended its walls in every direction. The tumour, elongated from 
above downwards, projected remarkably into the orbit, lifting up the 
orbital plate of the jaw-bone. It has a very dense, compact texture and 
a greyish basis, which is intersected by curved and recticulated shining 
white lines, as in the well-marked fibrous tumours of the uterus. 

I. 361. — Bight superior maxilla, removed by operation, from a girl aged 
twenty-six. Seven years previously a small growth had been removed 
from the alveolar process of the same bone. The growth recurred four 
years afterwards. The whole of the interior of the bone is occupied by 
a firm fibrous growth. 

In the lower jaw. 

The periosteal variety. — XXXV. 92. — Part of the base of a lower jaw, 
and of a tumour which extended from its angle to the place of the 
canine tooth on the left side. The tumour appears to spring from both 
surfaces as well as from the alveolar border of the jaw ; it is intimately 
connected with them, and their periosteum is involved in it. It rises, 
with a nearly smooth, oval surface, to a height of almost an inch from 
the jaw. Its texture is dense, tough, elastic, white, with glistening 
bands, like a section of fibrous cartilage. Its posterior and lower 
surface is covered with a thin plate of bone, which appears to have 
grown over it from the lower border of the jaw. 

The patient was a woman, twenty-eight years old. The tumour had 
been two years in progress, and had seemed to spring from the socket 
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of a tootb which was exiaracted on acconnt of caries. During the first 
eighteen months it was painfal ; in its later progress it was much less 
so. The patient remained well for at least a year after its removal. 

The microscope revealed a well-developed fibrous tissue. 

The endosteal variety, — I. 280. — A vertical section of the left half of a 
lower jaw-bone, the walls of which are disparted and extended round a 
large oval tumour growing within them. The tumour extends from 
the right side of the symphysis, along the entire length of the lefb 
horizontal portion of the jaw, and about one third of its ascending 
portion. It is composed of a very firm, dense, fibrous tissue. 

The investment of bone, formed for it by the walls of the jaw, is 
complete, and might be separated from it. An appearance of softening 
in its centre is due to an artificial perforation previous to its removal. 

The patient was a healthy-looking woman, thirty-two years old. The 
tumour, ascribed to a blow, had been observed between seven and eight 
years, and had gradually increased without pain. Becoveiy followed 
its removal. 

I. 135. — Section of a tumour, with the portion of the lower jaw from 
which it originated. The x>ortion of jaw comprises the whole of its left 
ramus, condyle, and body, to within a short distance of the symphysis^ 
The morbid growth apparently originated in the cancellous texture of 
the jaw, a part of its outer surface being formed by the walls of the 
bone expanded over it. It consists of fibrous tissue, with specks of 
osseous matter dispersed through it. 

The patient was a man about twenty-two years of age. He recovered 
quickly after the removal of these parts. 

I. 136, 148. — Similar specimens. 

Fibrous tumours, although generally hard and firm, are occasion- 
ally soft and succulent, approaching the myxomata in consistency. 
The following is apparently a specimen of this variety. 

I. 147. — Sections of a tumour, with the side of the body of the lower 
jaw in which it originated ; removed by operation. Part of the mucous 
membrane of the mouth, unaltered in structure, is extended over the 
upper surface of the tumour. The disease originated in the cancellous 
texture of the jaw. The walls of the bone are expanded into a thin case 
enclosing the tumour, but, in consequence of the absorption of the 
bone in some situations, this case is incomplete. The morbid growth 
consists of soft fibrous tissue, with cysts dispersed through it, which 
cysts contained a glairy fluid. The boundaries of some of the cysts are 
thin plates of bone, apparently the remains of the original cancellous 
texture of the jaw. • 

The cysts were probably the result of mucoid degeneration of portions 
of the tumour. 

A section of the tumour is preserved in the Microscopical Cabinet 
(A. 32), 
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Cabtilaginous Tumoubs. 

Cartilaginous tumours of the jaws are rare. Thej begin either 
on the surface of the jaws or in the antrum, and extend in all direc- 
tions, causing great destruction of surrounding parts. In structure 
they resemble ordinary cartilaginous tumours, and, like them, are 
liable to calcareous degeneration. They are liable to return when 
removed, and have been known to afEect distant organs. 

XXX Y. 47. — Section of a large tumonr, formed in the face of a lad 
sixteen years old. The greater part of it occupies the situation of the 
superior maxillary bones, which are completely absorbed. Above, the 
tumour has extended through the left side of the base of the skull into 
its cavity, where it forms a large projection in the situation of the 
anterior lobes of the cerebrum ; below, it is imited to the soft palate ; 
in front, it protrudes, and distends the left nostril, and has caused the 
ulceration of a part of the integuments of the face. The outer surface 
of the tumour is nodulated; its interior, shown by the section, is 
formed of close-set nodules and masses of cartilage, partially and 
irregularly ossified, and in some parts intersected by layers of a softer, 
probably fibrous, tissue. A portion of its external surface, proje<iting 
below the left nostril, has sloughed. 

OSSBOVB TUMOITBS. 

Osseous tumours differ somewhat according as they implicate the 
lower or the upper jaw. 

In the lower jaw they generally appear as pedunculated out- 
growths springing from the body or from the ramus of the jaw, in 
the neighbourhood of the angle, and are commonly hard and com- 
pact, like the ivory exostoses. Occasionally, however, they occur on 
other parts of the jaw, when they have usually a cancellous struc- 
ture, and |are tipped with cartilage. The latter are regarded by 
some as ossified enchondromata. 

In the upper jaw two forms of osseous tumour occur. Of these^ 
one kind resembles ordinary exostosis, being composed of cancellous 
or of hard ivory-like bone, and generally grows upon the surface of 
the jaw. The other variety has already been described. under the 
Osteomataas " diffused osseous growths " (p. 53). These latter begin 
in the walls of the antrum and grow inwards into that cavity until 
it is completely filled, while at the same time they frequently occur 
upon the outer surface of the maxillary and spread to the neigh- 
ix)uring bones. See I. 62 and 250. 

In the lower jaw. I. 348. — A portion oi the left side of the body of the 
lower jaw of a child, corresponding with the canine and the first two 
molar teeth ; projecting from its external surface is a tumour composed 
of cancellous tissue covered with a layer of compact bone. The 
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periosteom investing the tomonr is greatly thickened, but was found 
nnder the microscope to be normal in its stmctnre. 

From a child ten years old. A tumour of the jaw had been observed 
eighteen months, and a portion of it had be^i removed about four 
months before she came into the hospitaL On her admission the 
growth was increasing so rapidly, and the parte over it so vascular, 
that it was feared it was of a malignant nature. The child recovered 
after the operation. 

In the upper jaw, I. 354. — A dense osseous tumour, involving the 
whole of the left superior maxillary bone. From a boy aged nine years. 

Sabcomatous TuMorBS. 

All varieties of sarcoma occiir in the jaws. The tumours of the 
jaws designated in the Museum Catalogue as fibro-plastic, fibro- 
nucleatedy recurrent fibroid, and myeloid, will be found under this 
heading. 

SpindU'eeUed sareamata. 

Spindle-celled sarcomata occur both in the upper and in the 
lower jaw, but are rather rare. They generally spring from the 
periosteum and invade the bone as they increase in size. To out- 
ward appearance they resemble fibrous tumours ; microscopically 
they have the structure of spindle-celled sarcomata of other situa- 
tions. They are liable to return after removal. They are called in 
the Catalogue recurrent fibroid tumours. 

1. 149. — Sections of a tumour and of the portion of the lower jaw from 
which it originated, removed by operation. The portion of the jaw 
comprises its whole side, from the angle to within a short distance of 
the symphysis. The morbid growth consists of a g^y, dense, fibrous 
substance, originating from the alveolar border and from the outer 
sarfiEice of the jaw. Fart of the alveolar border of the jaw has been 
absorbed, and in this situation the morbid growth appears to extend 
into the bone. The contiguous substance of the jaw is of an ivory-like 
hardness, and its cancellous texture is consolidated. From a female 
aged thirty. 

Microscopically the tumour resembles the spindle-celled sarcomata. 
A section of it is contained in the Microscopical Cabinet (A. 33). 

I. 150. — Sections of a tumour which formed in the side of the neck 
immediately below the seat of the operation by which the parts last 
described were removed. The tumour consists throughout of a firm 
fibrous substance. The irregularity of surface and looser texture 
which it presents in one situation result from the ulceration and 
sloughing of its substance, which commenced a short time before death 
With the smaller section of the tumour is connected a part of the 
lower jaw; its texture is sound, but the morbid growth is closely 
attached to its surface. Other portions of the same are shown in 
No. 251. 
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The tnmonr has the microBCopic stractnre of the spindle-celled 
sarcomata. A section of the tumour is contained in the Microscopical 
Cabinet (A. 34). 

I. 151. — Sections of a tumour, which occupied the situation of the 
superior maxillary bone and was removed hj operation. The whole of 
the natural structure of the superior maxillary bone has disappeared. 
The mucous membrane which coyered the palatine surface of the bone 
extends over a part of the tumour. The morbid growth consists of a 
moderately firm, fatty-looking substance, with minute cysts and spicula 
of bone dispersed through it. 

From a man aged forty-six. The disease returned after the opera- 
tion, and the patient died in consequence of hemorrhage from ulcera- 
tion of the internal carotid artery, which became involved in an 
extension of the disease. A section of the tumour is contained in the 
Microscopical Cabinet (A. 35)^ 

Betwm of a apindle-eeUed aareoma, 

I. 251. — ^Fart of a lower jaw, including one of its rami and sym- 
physis, embedded in a large spindle-celled sarcoma, taken after death 
from the patient from whom the tumour shown in No. 150 was removed 
two years previously. The tumour projects with an ulcerated surface 
into the side and floor of the mouth, displacing the tongue and soft 
palate, and rising as high as the condyle of the jaw. It has one or two 
smaller tumours of the same kind resting on its surjbce, but not con- 
nected with the jaw. 

Myeloid sarcomata. 

The myeloid sarcomata may affect either the upper or lower jaw. 
They sometimes arise from the periosteum, but more commonly 
from the interior of the bone, which, as they increase in size, becomes 
expanded around them, and at last gives way, allowing them to 
protrude externally. They have all the characters of the myeloid 
sarcomata ; they are smooth, translucent, and waxy -looking ; in 
colour either of a yellowish-grey, suffused with blotches of brown, 
crimson, or purple, or of the uniform tint of voluntary muscle ; they 
present under the microscope the characteristic myeloid ceUs. 
They are generally single and of slow growth, they rarely undergo 
ossification, but are liable to mucoid degeneration leading to the 
forniation of cysts. 

In the lower jaw, I. 23. — The front of the lower jaw of a child, 
which was removed by operation on account of a tumour arising in the 
cancellous texture of the bone, and thence protruding into the mouth. 
In the progress of the operation, the front of the jaw separated into an 
upper and a lower portion. With the tipper portion there is a part of 
the tumour, which was lodged in a cavity of the bone formed by the 
absorption of its cancellous texture and by the separation of its anterior 
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and posterior walls. The tomonr consisted thronghont of a red and 
fleshy mass, resembling a piece of lacerated spleen. Microscopically 
it has the structure of a myeloid sarcoma. A section of the tumour 
is contained in the Microscopical Cabinet (A. 86). 

L 273. — Section of the anterior part of a lower jaw, and of a tumour 
formed within it. The anterior ahd posterior walls of the jaw are 
disparted, and form a thin layer, like a capsule of bone, around the 
tumour, which has grown between and gradually extended them. 
Their tissue appears unchanged. The tumour is of oval form, and its 
substance is generally firm and compact, without any distinct fibrous 
or other texture ; immediately affcer removal it had a greyish tinge, 
suffused with deep crimson, brownish, and purple blotches; it pre- 
sented the microscopic characters of a " myeloid " tumour. The cut 
surface of the tumour presents thie sections of several cysts, which were 
irregularly placed within its substance and were filled with clear 
yellowish fluid. 

The patient was a lad eighteen years old. The tumour had been 
observed gradually increasing, without pain, for eight months, and pro- 
jected into the mouth through one of the alveoli. He remained well 
for more than four years after the operation. 

In the upper joM, I. 274. — Section of the fore part of an upper jaw, 
with a myeloid sarcoma. The tumour, seated within and above the 
alveolar part of the jaw, has separated and extended, in its growth, the 
anterior and the palatine walls of the bone, which form a kind of bony 
investment for it. 

The patient was a girl, twenty years of age, of healthy appearance. 
The tumour had been observed, as a projection in the left nostril, ten 
weeks before it was removed. 

I. 275. — Portion of an upper jaw, including nearly the whole of its 
front wall, extended over a large myeloid sarcoma, which presented all 
the characters of the two preceding, except in that its substance had 
almost uniformly the colour of robust voluntary muscle. Nearly the 
whole of this colour was quickly discharged, as if by bleaching, when the 
tumour was immersed in alcohol. It now presents a uniform pale 
colour and a firm compact substance, in which portions of cancellous 
bony tissue are irregularly scattered. 

The patient was twenty-two years old. Growths, like common epuHs, 
had been thrice removed from her right upper jaw before the growth 
of this tumour was observed. The last of the three growths extended 
through an alveolus into the cavity of the antrum, which it nearly 
filled. All, however, appeared to be removed, and the wound of the 
operation healed soundly. Nine weeks afterwards this tumour in the 
right upper jaw-bone was observed, projecting in all directions. It 
regularly increased, and about two months later a similar tumour 
appeared u). the left upper jaw. Both tumours grew rather quickly. 
Six months after the appearance of the first the greater part of the 
jaw-bone was cut away (including the part here preserved), and the 
rest of the tumour, which appeared to fill the whole interior of the jaw- 
bone, was removed piecemeal. The wound healed soundly, and during 
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the nine months following the operation no reproduction of the growth 
had taken place ; the tumour in the left upper jaw-bone had somewhat 
diminished and become harder, and two small swellings which had long 
existed on one of the parietal bones disappeared. 

Canceb. 

Cancerous growths of the jaws are nearly always of the medul- 
lary Tariety ; a few specimens of scirrhous, however, are preserved 
in the Hunterian Museum. The jaws, moreover, may be invaded 
by epithelioma of the gums or neighbouring parts. 

Medullary cancer occurs both in the upper and the lower jaw. 
In the upper jaw it generally begins in the mucous membrane 
lining the antrum, and, rapidly increasing in size, expands the walls 
of that cavity around it, causing much disfigurement from displace- 
ment of the surrounding parts. Thus, it may project through 
the roof of the antrum into the orbit, through the internal wall 
into the nasal cavity, through the posterior wall into the spheno- 
maxillary fossa, through the anterior wall under the skin of the 
cheek, through the floor into the mouth, or in several or all of 
these directions at the same time. The skin or mucous membrane 
finally gives way, and a fungating mass of bleeding cancer pro- 
trudes upon the cheek, in the nose, or in the mouth. After the 
cancer has reached the skin or mucous membrane the lymphatic 
glands become affected and the cancer is reproduced in distant 
organs. 

Medullary cancer in the lower jaw commonly begins in the 
interior of the bone, and as it increases in size expands the walls of 
the jaw around it, and finally protrudes through the skin or 
through the mucous membrane into the mouth. The lymphatic 
glands and distant organs may be affected in the same way as in 
cancer of the upper jaw. 

In upper jaw, XXIII. 8. — Fart of the right side of a f&CQ, in which 
the antrum and other nasal cavities and passages are completely filled by 
a soft medullary tumour, which also projects with an extensive sloughing 
surface through the skin of the cheek and through the anterior part of 
the gum and of the hard palate. 

XXIII. 13. — The left side of a face with a soft medullary tumour 
filling the antrum, and thence extending into the nostrils and into the 
cavities of the mouth and orbit. The parts of the tumour which are 
exposed are broken and flocculent, as if sloughing. 

In the lower jaw. I. 208. — Portion of a lower jaw, comprising one 
side of the bone from the angle to the symphysis, which was removed 
by operation from a young woman. A soft medullary growth, originat- 
ing in the interior of the bone, has caused the expansion of its 

19 
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surroimding walls. In the upper half of the section the morbid 
struotore has been separated from the cayity in which it was em- 
bedded. 

Cysts in the Jaws. 

True cysts in the jaws must be distinguished from cysts due to 
cystic degeneration of other tumours. They may occur in the 
upper or the lower jaw, and may be either simple or multilocular. 
They can often be traced to the irritation of a decaying tooth fang, 
or to the faulty development of a tooth (see Dentigerous Cysts). 
In the upper jaw they generally appear to originate in the dilata- 
tion of one or more of the follicles of the mucous membrane lining 
the antrum ; as they enlarge they expand the walls of the antrum 
around them, encroaching upon surrounding parts like solid 
tumours. In the lower jaw they appear to begin in the endosteum 
lining the bone. Whether they occur in the upper or the lower 
jaw they expand the bone around them until it in some cases be- 
comes so thin that it crackles under pressure like parchment, and in 
places may be completely absorbed, leaving nothing but the mem- 
branous cyst-walls. The cysts are commonly lined with a vascular 
membrane; they usually contain serum, or a glairy fluid like 
white of eggf or in some instances a brownish fluid containing 
crystals of cholesterine. 

I. 308. — An inferior maxillary bone, in greater part of its extent 
irregularly expanded to form imperfect septa between cysts. These, 
independent of one another, had their origin in the interior of the bone, 
were lined with a highly vascnlar membrane, and contained thin, serous , 
or grumoiis blood-tinged fluid. Of some the waUs were thin, of some 
thick and resisting, as in the case of the posterior mass, which in its 
increase pressed upon and caused absorption of the left ascending 
ramus and coronoid process. 

This preparation was obtained from the body of an old man. The 
disease had been some years in progress. The age of the patient 
prohibited its removal, but the various cysts were from time to time 
punctured and their contents evacuated. 

Dentigerous Cysts. 

Dentigerous cysts are collections of serum, or some modification 
of serum, occurring in the maxillary bones, associated with, and 
dependent upon, impacted misplaced teeth (Salter). When a 
tooth is completely developed its fang will be found embedded in 
its bony socket, while its enamel will be immediately surrounded, 
and separated from the jaw, by a soft membrane which was formerly 
part of the enamel organ. When from some cause or other the 
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cutting of the tooth ia delayed a small quantity of serous fluid 
is secreted by this membrane, slightly separating it from the 
enamel. '' This fluid ordinarily is discharged when the tooth is 
cut, but when from some cause the eruption of the tooth is pre- 
vented it increases in quantity, gradually distending the surroimd- 
ing tissues in the form of a cyst " (Heath) . 

The cyst thus formed appears lined by a thick soft membrane, 
and the crown of the tooth, the fang of which is embedded in the 
bone, will commonly be found projecting into its deeper part. 
Occasionally, however, the tooth may be found loose in the cyst or 
but slightly attached to the lining membrane ; in such a case the 
tooth socket has been encroached upon and absorbed by the 
pressure of the cyst. Dentigerous cysts are nearly always developed 
in connection with the permanent teeth. They must be distin- 
guished from cysts depending upon the irritation of a decayed 
tooth fang ; in the latter the fang will commonly be found asso- 
ciated with or projecting into the cyst, whereas in the dentigerous 
the crown alone, or the whole of the tooth in cases where the bony 
socket has been absorbed by the pressure of the cyst, will be found 
in the inside of the cyst. 

1. 119. — Portion of a bony cyst which was removed from the external 
and lateral part of a lower jaw. The cyst is lined by a thick and soft 
membrane, which has been in part separated from it. The cavity of 
the cyst was fiUed by a glairy fluid, and at the bottom of it a canine 
tooth of the second set was adherent to the lining membrane. Upon 
the exterior of the cyst are some branches of the facial nerve which 
were removed with it. At the bottom of the bottle is the tooth which 
was contained in the cyst. 

1. 119 (o). — ^Part of a bony cyst formed by expansion of the walls of 
the lower jaw of a sheep. The cyst was full of fluid, and an incisor 
tooth is loosely attached to its walls. 

DISEASES OF THE PALATE. 

Neobosis of thb E[abd Palate. 

Necrosis of the hard palate is usually of syphilitic origin. It is 
due either to ulcerative destruction of the soft structures covering 
the palate, or to the breaking down of a gumma under the perios- 
teum. After the necrosed portion of the palate has been exfoliated, 
a communication is generally established between the nose and the 
mouth. 

The following specimen illustrates the deleterious effects pro- 
duced by endeavouring to stop such a perforation by a plug. 

I. 232.— The base of a skull, from an elderly woman, who appeared to 
have been long in the habit of wearing a plug to close an opening in 
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the palate, probably of Bjpbilitic origin. The opening, gradually 
enlarging, attained such a size that nothing remains of the palatine 
portions of the superior maxillary and palate bones, and the alveolar 
border of the jaw is reduced to a very thin plate without any trace of 
the sockets of the teeth. The antrum is on both sides obliterated by 
the apposition of its walls, its inner wall having probably been pushed 
outwards as the plug was enlarged to fit the enlarging aperture in the 
palate. Nearly the whole of the vomer also has been destroyed, and 
the superior ethmoidal cells are laid open. 

The plug is preserved. It is a large circular cork, with tape wound 
round it, and measures an inch and three quarters in diameter and an 
inch in depth. 

Tttmotjbs of the Habd Palate. 

These are for the most part allied to the epuloid growths already 
described as affecting the gums, and like them consist of fibrous 
tissue, or of fibrous tissue intermixed with myeloid elements. 
They spring from the periosteum, and are covered with healthy 
mucous membrane. Spicula of bone growing out from the hard 
palate are frequently found in them. 

Warty, fatty, and encysted tumours, as well as carcinomatous 
tumours both of the epithelial and medullary variety, have also 
been observed. 

Fibrotut tumows, XXIII. 6. — An elongated oval tumour removed 
from the palate, to which it appears to have been attached by a broad 
base. It is composed of a firm, very close-textured, obscurely fibrous 
substance, with interspersed specks of bone, like the epulis which more 
commonly grows from the gums. 

Fatty twmours, XXIII. 22.— Sections of a tumour removed from the 
palate, to which it was attached by a base of much less extent than its 
circumference. Its surface is covered by thick, but apparently healthy, 
mucous membrane ; and in its interior it appears composed of lobules 
of fatty matter. 

TUMOTJES OP THE SoFT PaLATE. 

These may be myxomatous, sarcomatous, carcinomatous, cystic 
or papillomatous in structure. A single specimen of the myxoma- 
tous is the only representative of these growths in the Museum. 

The myxomatoua are usually soft, pendulous, pedunculated, poly- 
poid growths. They spring from the mucous membrane, usually 
in the neighbourhood of the uvula. The peduncle is often so 
long that it allows the tumour to fall into the larynx, giving rise 
to spasmodic cough, and sometimes even causing suffocation, as in 
the case of the patient from whom the following specimen was 
taken. 
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XXm. 29. — Section of a boy's head with a large-lobed tumour, of 
myxomatous structure, in the soft palate. 

The tumour was of slow growth. The patient was suddenly suffo- 
cated. 



CONGENITAL MALFORMATIONS OF THE PALATE. 

Clbft Palate. 

Cleft palate is due to an arrest of development of the processes 
which normally grow inwards from the superior maxillary bones, 
and, meeting in the middle line, separate the cavity of the nose 
from that of the mouth. 

The cleft is always in the middle line, and may involve the whole 
of the palate, or only a part of it. In the former case the fissure 
generally bifurcates in front, leaving the intermaxillary bone in the 
angle of bifurcation, and each fork of the fissure is continued in 
the course of the suture between the maxillary and intermaxillary 
bones, through the alveolar process of the jaw and through the lip 
on either side (double hare-Hp) ; or the fissure may be deflected to 
one side, following the course of one of the above-mentioned sutures, 
and extend through the alveolar process and lip on one side only 
(single hare-lip), the intermaxillary bone in such cases remaining 
fused to the maxilla on the side opposite to the cleft. The septum, 
which is continuous in front with the intermaxillary bone, termi- 
nates in a free border in the middle of the cleft, or it may be 
attached to one or other margin of the cleft. 

When the cleft of the palate is partial the cleft may be confined 
to the uvula, which then appears bifid ; or to the whole of the soft 
palate ; or to the whole of the soft and part of the hard palate. 

In rare instances, only an aperture in the middle line of the hard 
palate may exist ; or the fissure may be confined to the alveolar 
process on one or other side of the intermaxillary bone. The 
conditions of the muscles of the soft palate are well seen in one of 
the following specimens in which they have been dissected. 

Series A. 9. — Head and limbs of a fcBtus with hare-lip and a wide 
complete fissiu'e of the palate. 

Series A. 10. — The head of a foetus with a wide fissure extending 
through the whole length of the palate and uvula. The lower border of 
the nasal septum projects into the middle of the fissure. 

Series A. 10 a. — The head of a mature foetus with a fissure extending 
through the entire length of the hard and soft palate and uvula. The 
tongue and larynx have been divided through the median line, and their 
halves are set apart. The muscles of the soft palate are dissected, and 
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bristles are passed beneatli those of the right side. All the muscles 
occupied their natural positions. The palato-glossos was found pro- 
portionally larger than in the adult. The tensor palati was in its 
outer portion Tery short, the pterygoid plates appearing imperfectly 
dereloped; its inner portion did not appear fibrous. The azygos 
UTulsB was large, each half of the uvula having its proper muscle. 
The levator palati was large, and passed between some of the fibres of 
the palato-pharyngens. The last-named muscle appeared normaL 

Series A. 230. — ^A specimen showing a complete cleft of the hard and 
soft palate, extending through the alveolar process on the left side 
and the left nostril and left side of the lip ; the intermaxilLiry bone is 
fused with the right maTilla, 



DISEASES OP THE PAEOTID GLAND. 

The diseases of the parotid gland may be enttmerated as paro- 
tiditis or miunps, abscess, salivary calculus, salivary fistula, and 
malignant, non-malignant, and cystic tumours. A few specimens 
of non -malignant tumours and salivary calculi are the only repre- 
sentatives of these affections in the Museum. 

TXTMOUBS OF THE PaBOTID. 

Tumours of the parotid, when innocent, are generally composed 
of a mixture of cartUage and glandular elements. They may occur 
either in the substance of the gland itself, or merely upon it. 
They are generally encapsulated, of slow growth, and may attain a 
large size, in extreme cases even occupying the whole side of the 
neck. The skin, though non-adherent, becomes tightly stretched 
over them as they increase in size, and may finally ulcerate. They 
have frequently very deep attachments; thus, they may extend 
between the ramus of the jaw and internal-lateral ligament, or 
behind the styloid process, and may involve the blood-vessels and 
nerves situated in the substance of the parotid gland : they have 
even been known to extend to the pharynx. When completely 
removed they do not return. Their general appearance is weU 
seen in the accompanying specimens. 

Similar tumours, but containing myxomatous and sarcomatous 
elements, also occur in the parotid; these, unlike those above 
described, may return on removal. 

Enlargement of the lymphatic glands situated over the parotid 
has been mistaken for tumours of the parotid. 

XXXV. 45.— Section of a tumour removed from over the parotid 
gland of an apparently healthy woman about thirty years old. It'is 
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nearly pyriform, measnriDg about three incbes and a balf in lengtb 
and three inches in its greatest breadth. Its upper half is composed of 
white, semi-transparent, and compact cartilage ; its lower half of a 
pale, obscurely fibrous, soft subitftance. The boundary between the 
two substances is clear, though in no regular line; for a few small 
portions of cartilage are seen embedded in the softer substance. 

The tumour had grown yeiy slowly and without pain. It was 
loosely connected with the surrounding parts. 

XXXV. 16. — ^A tumour which was removed from the space between 
the ramus of the jaw and the ear. It was in part embedded in the 
pai*otid gland, small portions of which, together with several branches 
of the facial nerve, were removed with it and are attached to its 
surface. The tumour consists of a white, firm, and granulated sub- 
stance, invested by a distinct thin capsule. 

XXXY. 83. — Half of a large tumour removed from over a parotid 
gland. The tumour formed a somewhat kidney-shaped mass, with its 
concavity resting on the parotid and adjacent structures. It is com- 
posed of large lobes, the partitions between which are in many places 
ossified. Its cut surface has a generally ochre-yellow or fawn colour 
varied with paler tints, and with small nodules of cartilage and a few 
portions of bone-like grains embedded in it. Its substance is very firm, 
hardly compressible, but easily rending or breaking. A few small 
cysts lie scattered in it ; a large cyst filled with fluid was connected 
with a part of the tumour, not shown here. 

The patient was a woman sixty-five years old. The tumour had 
been slowly increasing for thirty-three years ; and within the last year 
the skin over it had ulcerated, allowing a portion of it to protrude. It 
reached from just below the ear to the lower part of the neck, over- 
hanging the clavicle ; forwards it extended nearly to the median line, 
and backwards nearly to the margin cf the trapezius. The patient's 
general health was not materially affected by it, and she recovered after 
its removal. But a portion left in the operation subsequently in- 
creased rapidly, and then ulcerated, and by discharge and pain 
destroyed life in about twelve months. 

XXXY. 84. — Section of a tumour, of the same kind as that last 
described, and also removed from over a parotid gland. It is oval, 
deeply knobbed, measuring about an inch and three quarters by an 
inch. In general aspect its cut surface resembles that of the preceding 
tumour. It is more distinctly shown to be invested with a thin layer 
of fibro- cellular tissue. 

The patient was a woman forty-eight years old. The tumour had 
been increasing without pain for three years. In microscopic structure 
it consisted of a tissue like that of glands, and of cartilage with groups 
of well-formed cartilage-cells and of free stellate and spicate nuclei. 

XXXV. 86. — Section of a tumour of the same kind removed from a 
similar situation. In this, however, the cartilaginous predominates 
over the glandular constituent of the morbid structure. 

The patient was a woman twenty-five years old. The tumour had 
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been obeeired twelre months. Its increase was regular and painless. 
Abont six weeks after this operation another tnmonr of the same kind 
appeared, which was remoyed after eleven months' growth. No subse- 
quent growth oocnrred for at least three jears. 

The microscopic characters of this tumour were essentiallj similar to 
those of the last described. 

SaLITAST CaXiCU!.!. 

Calculi are oocasionaDj found in the ducts of the Baliyary 
glands. Thej are geneiallj composed of animal matter impreg- 
nated with phosphate of lime, and a trace of carbonatie of lime. 
Thej are commonly of an elongated form, and may attain a consider- 
able size ; they have been found measuring more than an inch in 
length* 

XXXYIL 25. — ^Two small calculi from a parotid duct. 

XXXyn. 26. — ^Three calculi which were removed from the sub- 
maxillary duct. 

XXXYIL 27. — ^A minute calculus remoyed from the submaxilliury 
duct of a child. 

XXX VU. 28. — A calculus from the submaxillary duct of an old man, 
the grand£sither of the child frt>m whom the preceding specimen was 
taken. 

XXX V 11. 46. — A yery large calculus removed from a woman's sub- 
maxillary duct. A portion of it was crushed in the extraction. When 
entire it measured an inch and a half in length and a third of an inch 
in diameter. Its composition is bone-phosphate of lime with animal 
matter, and a trace of carbonate of Ume. 



DISEASES AND INJUEIES OF THE TONGUE. 

Hypebtbophy. 

Hypertrophy of the tongue is a disease of early life ; it is often 
congenital. The hypertrophy, which chiefly affects the anterior part 
of the tongue, may be so considerable as to cause displacement of 
the teeth, and even in extreme cases to occasion suffocation. 

A variety of hypertrophy is described by Virchow as oonaisting 
in the dilatation of the lymphatic spaces of the tongue with clear 
serous fluid. 

XXm. 34. — ^A horizontal section of a portion of an hypertrophied 
tongue remoyed by the ecraseur from a child aged three years. The 
tongue had increased in size since the age of sixteen months. 

The portion removed always protruded from the mouth. The child 
never complained of it, but could masticate without trouble and talk 
very well. The lower teeth, however, had become pushed downwards 
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and pointed nnnatuTally ontwardB from tbe pressure above. The struc- 
ture seems to be that of healthy tongue, lingualis muscle with a 
thickened mucous membrane. 



Syphilis. 

There are no specimens of syphilitic affections of the tongue in 
the Museum. 

Canceb. 

Cancer of the tongue is nearly always epithelial ; some authors 
affirm always. Scirrhous cancer of the tongue, however, does 
occasionally occur. 

Epithelial cancer commonly begins on one side of the anterior 
part of the tongue, and can often be attributed to the irritation of 
the sharp crown of a tooth. At first it appears as a small ulcer 
or fissure, with indurated edges, or as a flattened indurated tubercle. 
Scirrhous cancer begins as a hard nodule, more deeply seated in the 
substance of the tongue. As the disease advances the ulcer or fissure 
spreads, or the tubercle or nodule undergoes ulceration. At this 
stage the ulcer is generally of irregular form, witbr indurated, 
everted, and sinuous edges, a hard base and ragged, sloughy surface. 
The submaxillary lymphatic glands become affected and the cancer 
involves the whole tongue and spreads to the adjacent parts. 

It is often difficult to distinguish cancerous from syphilitic 
affections of the tongue. The general appearance of the tongue, 
the condition of the glands, the results of the treatment, the age 
and history of the patient, are the principal points to be attended 
to in the diagnosis. 

XXm. 18. — A larynx, with part of the pharynx and palate, and the 
remains of a tongue. Nearly the whole of the tongue has been de- 
stroyed by cancerous ulceration. Its base and a small portion of the 
left side alone remain ; and the ulceration which has exposed them has 
also spread in the tissues beneath the tongue, nearly as deep as the os 
hyoides. The tissues around the ulcerated parts are hardened, consoli- 
dated, and confused, and have cancerous matter infiltrated in them. 

XXin. 19. — ^A tongue, with the larynx and other adjacent parts. 
A large cancerous growth, formed in the base of the tongue, has been 
exposed by a section carried through the right side of the tongue from 
before backwards. Fart of it has softened, and the centre of its sur£a.ce 
has ulcerated, forming a large ulcer with elevated, sinuous, and everted 
margins. The larynx has been osdematous ; its mucous membrane is 

wrinkled. 

XXin. 37.— Tongue of a man, aged fifty-five, removed by Byrne's 
operation of dividing the symphysis of the lower jaw and removing the 
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wbole organ with the knife. The tongne is completely infiltrated with 
epithelial cancer, and a deep longitudinal fiBsnred nicer is to he se^i 
on its superior sur£M;e. The dis^ue had existed for nine months. 

XXIII. 36. — Cancerous ulceration of the tongue, from a man, aged 
forty, who died suddenly after one profuse haemorrhage. The disease 
had existed five months. The whole right half of the tongne had been 
destroyed quite to the root. Another sur&oe of the ulcer was in a 
sloughing state. Immediately in front of the anterior pahitine arch 
the ulcer communicates with a distinct cavity, with sloughing walls, 
below the submaxillary gland and beneath the hypoglossus muscle. 
Into this cavity the lingual artery opens about three quarters of an 
inch beyond its origin. A bristle has been passed from the carotid 
through the lingual artery into the cavity, and another from the cavity 
through the opening into the mouth. 

XXm. 11. — Sections of a carcinomatous tongue. The disease is 
situated in the base and centre of the tongue, and a hard tubercle pro- 
jects on its upper sur&ce. The diseased structure is very firm, irr^u- 
larly intersected by white lines, and closely blended with the surround- 
ing muscular substance. The left tonsil is ulcerated, and a bristle is 
passed through an artery distributed to it, from which a considerable 
hemorrhage occurred jtlst before death. 

TtTBEBCULAB UlCEBATIOK. 

The tubercular ulcer of the tongue may generally be distinguished 
f rem cancer by its uneven granulated base, its inverted, under- 
mined edges, and the absence of induration and glandular 
enlargement. The following is apparently a specimen of this 
afEection. 

XXin. 28. — ^The right half of a tongue, on the border of which is 
an ulcer with an uneven, coarsely granulated base, and an inverted and 
somewhat undermined margin. It has destroyed the whole thickness 
of the mucous membrane of the tongue, exposing at irregular depths 
the muscular tissue. 

The patient, a man thirty-seven years old, died with advanced 
tuberculous disease of the lungs and larynx. The ulcer of the tongue 
was of eight months' duration. For a short time before his death it 
appeared to be healing, but before this time it had presented so close a 
resemblance to the common tuberculous ulcer of the intestines that it 
was believed to be of tuberculous nature. The coexistent disease in 
the lungs and larynx, and the absence of any cancerous structures near 
the ulcer, further justified this belief. 

Fattt Degenebation. 

XXIII. 32. — ^A tongue, reduced to fisit, from a case of progressive 
muscular degeneration. The subject was a man, aged sixty, who had 
gradually lost health and strength for two and a half years before he 
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died. At the same time speech and the first act of deglutition failed, 
and he was compelled at last to communicate all wants in writing, and 
to force food within the grasp of the arches after mastication by means 
of a common spatula. The tremulous twitchings of the muscles of the 
tongue, and eventually of others, were remarkable. Becoming slowly 
emaciated from imperfect nutrition, he died without additionaJ 
symptoms. The nerve-centres, the nerves, and the organs generally, 
were examined after death, and presented a natural appearance. The 
tongue is converted into a mass of fat, and some other of his muscles 
showed symptoms of the same disease in its earliest stages. 

Encysted Tumours. 

Bantda. 

A ranula is a semi-transparent, bluish-white swelling situated 
under the tongue, containing a glairy mucoid fluid. It is produced 
by the enlargement of one of the mucous glands so abundant in 
that situation. It was formerly thought to be a dilatation of the 
submaxillary duct. There is no specimen in the Museum. 

Sebaeeotis cysts. 

Encysted tumours containing sebaceous-looking material are 
occasionally found under the tongue. They are generally con- 
genital, and often attain a large size, frequently extending into the 
neck and projecting as large semi-fluctuating tumours between the 
chin and hyoid bone. A specimen follows. 

XXXV. 25. — A cyst, with thin, tough walls which was removed 
from beneath the tongue. It projected into the mouth, and extended 
so far downwards as to be prominent in the front of the neck. Its 
contents are a firm, grumous, and granulated suet-like substance. 

Injxjby op the Tongue sustained in an Epileptic Fit. 

The tongue is frequently lacerated by the teeth in epileptic fits. 
In the following specimen the tip was completely bitten ofE. 

XXm. 5.— The anterior half of a tongue, which was bitten off in an 

epileptic fit. 
The patient recovered and retained the power of articulation. 
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DISEASES OF THE TONSILS, EATJCES, AND PHAEYNX. 

ChBOKIG EnLASGEMEKT of the ToKSIIiS. 

Cbronic enlargement of the tonsils is generally the sequel either 
of cbronic or often-repeated attacks of acute inflammation of the 
tonsils. The enlargement osuallj consists in a uniform hyper- 
trophy of the adenoid tissue of the organ, but occasionally it is 
produced by a distinct outgrowth from the tonsil, which it re- 
sembles in structure. The mucous membrane covering the 
enlarged tonsil is thickened, and either hypervascular and purplish- 
red, or ansBmic and whitish in appearance ; its surface is uneven 
and dotted with small pits and depressions (the mouths of enlarged 
follicles) filled with a sticky sebaceous secretion. The presence of 
this secretion gives the tonsil the appearance of being superficially 
ulcerated, a condition which sometimes actually exists. 

The enlarged tonsil is firm and semi-elastic to the touch. On 
section, the fibrous adenoid tissue appears greatly increased, and 
the follicles enlarged and filled with accumulations of retained 
secretions and epithelial d^ris. 

XXIII. 41. — Portion of a large tonsil, removed by operation. 

XXIII. 1. — A tongae, w]|;h the soft palate and its arches, exhibiting 
an enlargement of the right tonsil, with deep and ragged ulceration of 
its substance. 

XXni. 31. — ^A tumour, which commenced in the right tonsil and 
grew ont into the fauces. It was removed from a man, aged forty, and 
had existed eighteen months. More than a year previously a con- 
siderable portion of the right tonsil had been excised. In its general 
characters and structure it resembled the tonsils. 

Ulcebation op the Fauces, Tonsils, and Pharynx. 

The pillars of the fauces, the tonsils, and the back of the pharynx 
are very subject to ulceration. The ulceration may follow simple 
inflammation, as in the ordinary ulcerated sore throat, or it may 
depend upon syphilis, scrofula, or scarlet fever. 

Syphilitic ulceration. XXIV. 8. — The base of a tongue, with the 
pharynx and other adjacent parts. A large portion of the mucous and 
submucous tissues of the pharynx, and of one margin of the epiglottis, 
is destroyed by sloughing and ulceration. The mucous membrane 
covering the upper part of the larynx is oedematous and, in some parts, 
superficially ulcerated. 

From a girl who was greatly debilitated by the effects of syphilis and 
mercury. 
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XXni. 17. — A tongae and pharynx, exhibiting extensiye sloughing 
of their macoos membrane, which was considered to be the effect of 
mercury administered to a syphilitic patient. 

XXIY. 7. — Part of a pharynx and oesophagus, with the larynx. 
The mucous membrane of a part of the pharynx and OBSpphagus is 
destroyed by ulceration. The sur&ce of the ulcer is uneven and 
ragged, and in one point, marked by a bristle, the ulceration ^tends 
through the adjacent lateral wall of the trachea. 

Ulceration from scarlet fever. XXIV. 16. — The pharynx, larynx, and 
other adjacent parts of a child who died with scarlet fever. The 
mucous membrane of the pharynx and upper part of the cesophagus is 
extensively and deeply ulcerated. Some of the ulcers are isolated, and 
are quite irregular in form ; others have coalesced ; in both cases their 
arrangement is exactly symmetrical. The tissues beneath and adjacent 
to the ulcers are thickened and oedematous. 

Cause oftdeeraticn not stated. XXIII. 30. — The larynx and adjacent 
parts, removed from a man who died under the following circumstances : 
— He was a soldier, and was admitted into the Military Hospital with a 
sloughing ulcer of the throat, but without venereal taint. There was a 
considerable loss of substance, and his condition for many days was 
most critical. He improved under treatment, and all that could be 
seen of the ulcer healed, and the patient rapidly gained flesh. He was 
considered convalescent. While sitting up in the ward his mouth was 
suddenly filled with blood ; he ejected about a pint of bright arterial 
blood, and died before he could reach his bed. On examination after 
death it was found that, although the ulcer on the soft palate and back 
of the pharynx had healed, a small aperture existed behind the remains 
of the left tonsil, which led downwards into a pouch of elongated form, 
the lining of which was still ulcerated. At the bottom of this pouch a 
small clot was found adherent, and by carefully tracing the branches of 
the external carotid it was found that the superior thyroid artery 
opened into the cavity, and thus caused fatal heamorrhage. 

Canceb of the Faitcbs, Tonsils, and Phabynx, 

Cancer in these situations is usually epitheliomatous or medul- 
lary. Whether it begins at the base of the tongue, in the tonsils, 
fauces, or wall of the pharynx, it rapidly involves the adjacent 
parts, converting them into a confused mass of cancer. Ulceration 
of the cancerous mass follows, and an irregular cavern with hard 
and everted edges is the result. 

XXIII. 2. — The base of a tongue, with parts of the fauces, pharynx, 
and larynx. Deep and extensive ulceration, which appears to have 
succeeded the growth of a large medullary tumour, has destroyed the 
epiglottis, the folds connecting it with the arytenoid cartilages, the 
base of the tongue, and parts of the arches of the palate. The ulcera- 
tion is bounded below by the superior vocal cords. 
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XXIIL 3.^A larynx, with part of the fauces. A large growth of 
soft medollaiy substance, partially ulcerated, covers the base of the 
tongue, the soft palate, the tonsils, and the upper and posterior wall of 
the pharynx. 

XXrV. 17. — ^A pharynx, with the tongue and other parts. A tumour 
of almost globular form, and nearly an inch in diameter, is situated in 
the fold, of membrane connecting the side of the epiglottis with the 
right arytenoid cartilage and lining the adjacent wall of the pharynx. 
It IS loosely fixed, so that it might hang either in the right side of the 
pharynx or above and nearly closing the superior aperture of the 
larynx. A section of it shows that its interior is lobulated, soft, elastic, 
and obscurely fibrous, like a medullary tumour. A small portion of its 
surface has sloughed. All the adjacent part of the mucous membrane 
is deeply wrinkled, the fluid which caused the OBdema having escaped. 

XXIY. 18. —A pharynx and larjrnx, with the base of the tongue and 
other adjacent parts. A large ulcer, destroying a great ];)art of the 
lower portion of the pharynx, has extended into the trachea directly 
below the cricoid cartilage. The margins of the ulcer ore sharp and 
abrupt; its base is irreg^ar, and was covered with a soft creamy 
matter, containing the debris of epithelial cancer. 
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Inflammation . 

Inflammation of the oesophagus is rare. When it occurs it is 
generally from traumatic causes, such as swallowing boiling water, 
strong acids, alkalies, &c. Inflammation, diphtheritic or other, 
of the pharynx, has been known to spread downwards to the 
oesophagus. A catarrhal inflammation of the mucous membrane of 
the oesophagus is also occasionally met with. 

From swaUovnng nitric add, XXIY. 20. — ^An OBsophagus ; its mucous 
membrane shrivelledf of a bright yellow colour, and thrown into longi- 
tudinal folds. The yellow discoloration stops abruptly with an 
irregular, jagged border at the commencement of the stomach, the 
epithelial and mucous coats of which are wanting, its surface being 
rough and of a brownish-red colour. 

From the body of a man who died fifteen hours after drinking one 
ounce of strong nitric acid. A drawing of the stomach and oesophagus 
is preserved in the Museum, No. 92. 

From swallowing stdphwric aMd. X Y. 9. — The stomach and odsophagns 
of a person who died in consequence of having taken sulphuric acid. 
The deep red colour, mottled with black, and extending throughout the 
interior of the stomach, is occasioned by blood effused from the eroded 
vessels and acted on by the acid. The greater part of the mucous 
membrane is destroyed, and the surface exposed is rough and shaggy. 
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In the oDsopliagas and near the pyloric end of the stomach, portions of 
the mucous membrane remain, and are red, thick, and corrugated. 

From diphtheria (P). XXTY. 6. — An (Bsophagus, in which the whole 
of the mucous membrane is covered by a uniform, thin layer of in- 
flammatory material. Strips of the inflammatory material, which is 
soft as if recently effused, is reflected. In the portion of the pharynx 
which is preserved, inflammatory material of the same kind is deposited 
in separate patches. 

The patient was a man thirty-five years old. He died on the seventh 
day of acute pleuro-pneumonia. No sign of this affection of the 
pharynx and oesophagus had been observed during life, and it is not 
probable that he had taken any large quantity of antimony. 

See also XXIV. 11. 

Stsicttjbe. 

Hiree forms of stricture of the oesophagus are described — the 
spasmodic or hysterical, the fibrous or simple, and the cancerous 
or malignant. The lumen of the oesophagus, moreover, may be 
diminished by the pressure of aneurisms, tumours, &c., external 
to the tube. Spasmodic stricture, which is due to the contraction 
of the muscular fibres of the oesophagus, will not receive further 
notice. 

The usual situations of stricture are opposite the cricoid car- 
tilage, opposite the bifurcation of the trachea, and at the entrance 
of the oesophagus into the stomach — situations where a slight 
contraction of the tube naturally exists. 

In the fibrous and the more chronic forms of malignant stricture 
the oesophagus above becomes dilated and its muscular coat hyper- 
trophied, while the part below tends to become smaller. 

IKbrous stricture. 

Fibrous stricture is due to the contraction of cicatrices following 
the destruction of the mucous membrane by corrosive poisons, 
strong acids, strong alkalies, or boiling water ; or to the contrac- 
tion of inflammatory material which has been produced in the sub- 
mucous tissue as the result of syphilis or of the irritation set up 
by the impaction of a foreign body. 

XXIV. 1. — ^A pharynx and oesophagus, with the larynx and other 
adjacent parts. Just below the lower border of the cricoid cartilage, 
the canal of the oesophagus is reduced to a quarter of an inch in 
diameter, and appears flattened from before backwards. The tissues 
for some distance around this part are thickened, indurated, and con- 
solidated. The mucous membrane of the anterior wall of the pharynx 
above the stricture is ulcerated, and appears oedematous, as if an 
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abflces Bad been diBcharged throogli it. Below the stricture the 
cesophagoB is healthj. 

Cancerous ttrietwre. 

Cancer of the oesophagiu is nsnallj of the epithelioinatoiis, ooca- 
sionallj of the schirrhousy and larelj of the medullary or the colloid 
tjpe. 

EpUheUal cancer, — Epithelial cancer maj begin as a distinct cauli- 
flower-like excrescence springing from one side of the tube ; or as a 
nodular induration of the mucous membrane, inyolving ring-like the 
whole circumference of the oesophagus. Bj some it is thought to be 
often secondaiy to a fibrous stricture. In whatever way the cancer 
begins, it gradually encroaches upon the lumen of the oesophagus^ 
and erentually causes a more or less complete obstruction. Ulcera- 
tion of the cancerous mass at length sets in, giving rise to a foul 
cavernous-looking ulcer with indurated and sinuous edges. As the 
ulcer spreads it may involve the mediastinum or pleurse, or eat its 
way into the trachea, bronchi, or laiynx. The corresponding lymph- 
atic glands often become enlarged, but distant organs remain un- 
affected. Epithelial cancer is most common opposite the cricoid 
cartilage, the bifurcation of the trachea and the entrance of the 
oesophagus into the stomach. 

XXIY. 18. — ^A pharynx and larynx, with the base of the tongue and 
other adjacent parts. A large ulcer, destroying a great part of the 
lower portion of the pharynx, has extended into the trachea directly 
below the cricoid cartilage. The right half of the cricoid cartilage is 
denuded and separated from its connections with the upper ring of 
the trachea ; on this side, also, a portion of the thyroid cartilage is 
exposed. The margins of the ulcer are sharp and abrupt ; its base is 
irregalar, and was covered with a soft, creamy matter, containing, 
probably, the debris of epithelial cancer. 

XXIY. 2. — The lower half of an oBsophagus, with the cardiac portion 
of the stomach. Within and just above the cardiac orifice there is an 
annular, flat, spongy growth, ulcerated in its centre ; by which growth, 
as well as by the thickening and contraction of the surrounding tissues, 
the termination of the canal of the odsophagiis is reduced to a very 
small calibre. Above the stricture the oesophagus is dilated, its 
muscular coat is hypertrophied, and its mucous membrane appears 
edematous, and is at one part superficially ulcerated. The walls of the 
stomach are healthy. 

XXIY. 4. — An oesophagus and stomach. The lower third of the 
oesophagus and a large portion of the stomach, near its cardiac orifice, 
are ulcerated through the whole thickness of their walls. The margins 
of the ulcer are sinuous, very abrupt and ragged, and present the 
general aspect of cancerous disease. 

XXIY. 24. An oesophagus from a man aged fifty-six, showing an 
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epithelial caocer in a state of ulceration inyolving the whole circum- 
ference of the tube in its lower third. At one part the coats are 
entirely perforated, and the tube of the oesophagus communicated with 
an ulcerated cavity which lay in the tissue of the posterior medi- 
astinum in contact with the right lung. No disease was found else- 
where. 

XXV. 43. — A larynx with part of the trachea, pharynx, and ceso- 
phagus, from a woman aged foi'ty-nine. The specimen shows a large 
ulcer, two inches across, nearly round, almost surrounding the gullet, 
possessing very thick canoerous margins, on a leyel with the top of the 
manubrium stemi, and opening into the trachea by a hole the size of 
a sixpenny -piece. 

Scirrhous cancer, — Scirrhous cancer of the oesophagus pro- 
bably begins in the submucous tissue. It appears as a hard, 
nodular infiltration of the coats of the oesophagus, rendering the 
walls of that tube rigid and unyielding, and gradually produc- 
ing, by its contraction and shrinking, complete obstruction of 
the canal. The neighbouring parts and distant organs sooner or 
later become affected by the cancer and ulceration of the mass 
finally ensues, as in the epitheliomatous form. 

XXIY. 3. — Part of an CBSophagpis, with the trachea and bronchi. 
Opposite the bifurcation of the trachea the walls of the oesophagus are 
nearly surrounded by a firm cancerous growth. The surface of this 
growth where it projects into the oesophagus is ulcerated, and ulcera- 
tion, penetrating at one part through its whole thickness, has extended 
into the right bronchus, in the course indicated by the piece of quill. 

MeduMary cancer. — ^MeduUary cancer generally occurs as a 
distinct tumour projecting into the oesophagus. It grows more 
rapidly than the other forms of cancer, and involves sooner and 
more frequently the neighbouring parts and distant organs. It is 
very rare. 

XXiy. 5. — A phar3mx, with the soft palate, and parfc of the base of 
the skull. The upper part of the pharynx is completely filled by a 
nearly globular growth of soft medullary substance with a warty 
sui-face. The growth appears to have had its origin in the walls of the 
pharynx, from which it projects, not only into the pharyngeal cavity, 
but also forwards into the mouth under the soft palate, and backwards 
towards the spine. 

The patient was not aware of the existence of the tumour till within 
a few weeks of his admission into the hospital, at which time it was 
nearly as large as it now appears. It often bled, and it destroyed life 
by the haemorrhage, and by the impediment which it caused both to 
deglutition and respiration. A part of the same tumour projected 
through the basilar portion of the occipital bone, and extended along 
the outside of the oesophagus, where it was connected with enlarged 
lymphatic glands full of soft cancer. 

20 
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Colloid cancer, — ^CoUoid cancer of the oesophagus is very rare. A 
specimen follows. 

XXIV. 19. — Part of an (esophagus, in which nearly the whole of the 
submucous tissue is occupied by a substance resembling that of colloid 
cancer. In many places the mucous membrane is upraised, with a low 
tuberculated surface, by the colourless and nearly pellucid clustered 
cystic growths beneath it ; and at one part a globular mass of the same 
structure, about two-thirds of an inch in diameter, is suspended fi*om 
the submucous tissue into the cavity of the oesophagus. 

Condition simulating stricture of the msophagus, 

XXIV. 12. — An oesophagus, trachea, and adjacent parts, exhibiting 
the remains of an abscess which had formed in the deep cellular tissue 
of the neck, and by its pressure upon the upper part of the oesophagus 
had caused pain and difficulty in swallowing. The abscess has burst 
into the oesophagus and cavity of the right pleura. 

XXIV. 15. — Portion of the oesophagus of an elderly woman. The 
whole of the tissues and a part of its anterior surface are penetrated by 
an ulcer of an oval form with irregular edges. The base of the ulcer is 
formed by a mass of bronchial glands. 

Dilatation op the (Esophagus. 

Dilatation of the oesophagus is generally consequent upon aonre 
form of stricture, the dilatation being limited to the portion of tube 
above the obstruction. In rare instances, however, the whole tube 
has been found uniformly dilated, even to the size of a man's arm, 
without any very evident cause ; some, however, have thought the 
dilatation to be dependent upon muscular paralysis induced by 
chronic catarrh or ulceration of the mucous membrane. The 
muscular walls in such a case are usually hypertrophied, but 
occasionally thinned, and the mucous membrane is healthy or 
superficially ulcerated. When consequent upon stricture the dila- 
tation is greatest immediately above the obstruction, and gradually 
decreases towards the upper end. Sometimes the dilatation is 
confined to limited portions of the oesophageal walls, giving rise to 
outgrowths or diverticula, which may consist either of a protrusion 
of all the coats or of a hernia of the mucous membrane between the 
fasciculi of the muscular fibres. 

General dilatation. XXIV. 12. — An oesophagus with a portion of 
the stomach. A dilatation of the oesophagus commences immediately 
below the larynx, and gradually increases to its termination in the 
stomach. In its lowest half the oesophagus measured nearly sue inches 
in circumference. In the upper half of the dilated oesophagus the 
lining membrane is sound ; at its lower half the greater part of this 
membrane is superficially ulcerated, and shreds of it hang in the 
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interior of the tube. Just above the stomacb, the complete removal of tbe 
lining membrane exposes the muscular fibres of the oesophagus, which 
are here, and on every part of the canal, hypertrophied. The passage 
from the CBsophagus into the stomach was free, and the stomach was 
healthy. The patient was twenty years old. He had signs of this 
disease for about eighteen months before his death, with frequent sick- 
ness about two hours after taking food, pain and tenderness in the 
epigastric region, and a feeling as if his food stopped at the lower part 
of the oesophagus. He died with peritonitis. 

Dilatation fi^om strictv/re. XXI Y. 2. — The lower half of an oesophagus 
exhibiting a stricture just above the cardiac portion of the stomach. 
Above the stricture the oesophagus is dilated, and its muscular coat is 
hypertrophied. 

POST-HOBTBM DiaSSTION. 

The oesophagus, like the stomach, is liable to undergo post-mortem 
digestion. Such a condition may be readily distinguished by the 
characteristic ragged, flocculent and pulpy appearance of the edges 
of the digested portion from ante-mortem ulceration, in which the 
edges of the ulcer are generally smooth, even, and indurated. 

XXIV. 10. — ^An oesophagus with a small portion of the stomach. 
About half the circumference of the walls of the oesophagus at its lower 
end is thin, soft, and pulpy, and in the centre of this part there is a 
large aperture with ragged flocculent margins partially blackened. 
The adjacent parts of the oesophagus and stomach are healthy. 

XXIV. 13. — An oesophagus with a portion of the stomach. There is 
almost entire destruction of the coats of the oesophagus for three inches 
above the stomach, and in nearly the whole circumference of the tube. 
The portion of the oesophagus which remains in this situation is pale, 
soft, and pulpy. The stomach appeared healthy. 

BXJPTUBE OF THE (ESOPHAGUS. 

XXIV. 9. — An oesophagus and stomach, exhibiting an extensive 
laceration of the muscular fibres of the former, which occurred in the 
act of vomiting. Both layers of the muscular fibres of the oesophagus 
are torn through at their connection with those of the stomach ; and, 
by their retraction towards the upper part of the oesophagus, its sub- 
mucous tissue is exposed over the whole extent of its last four incites. 
A similar retraction of the muscular fibres on the fundus of the stomach 
has taken place, exposing a large portion of its submucous tissue. 
There is a small laceration of the mucous and submucous tissues of the 
oesophagus about two inches from the cardia. 

The patient was a man sixty-five years old. For about a year before 
his death he had dyspepsia, and was believed to have stricture in the 
lower part of the oesophagus, for which probangs were passed. He was 
subject to vomiting, and could not swallow anything solid. He felt the 
rupture of the oesophagus during a slight act of vomiting, thirtj'-six 
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boura before death. There is no appearance of stricture or of any 
change of structure having existed in the oesophagus previous to the 
rupture. 

Impaction op Fobbiqn Bodies. 

Foreign bodies, such as a piece of meat, a fish bone, a coin, or 
artificial teeth, frequently become impacted in the oesophagus. The 
impaction generally occurs at the commencement of the oesophagus 
opposite the cricoid cartilage, or at its termination where it passes 
through the diaphragm into the stomach. If the foreign body be 
not removed ulceration, or, in the case of a sharp substance such as 
a pin or fish bone, perforation of the oesophageal walls may ensue, 
leading to suppuration in the neighbouring parts, or even to perfo- 
ration of one of the large blood-vessels or air-tubes. In other 
instances the foreign body may become embedded in the walls of 
the oesophagus, and there remain quiescent for months or even 
years. 

Injuries sustained by the impaction are liable to lead to stricture. 

XXIV. 22. — Part of an oesophagus and pharynx with the surround- 
ing structures. At the commencement of the former, just below the 
lev^el of the cricoid cartilage, a fragment of bone, fixed across the axis 
of the canal, has its pointed extremities embedded in an ulcerated and 
sloughing mucous membrane. 

On either side of the phar3nQ.x are cavities which contained pus, 
surrounded by sloughing tissue. One of these, on the right side, 
extends between the oesophagus and the trachea. These abscesses 
communicate freely with the ulcers which surround the impacted 
extremities of the foreign body. 

XXIII. 33. — A set of artificial teeth, of which this is a model, slipped 
into the fauces of a man during syncope or a slight epileptic fit, and 
remained fixed between the root of the tongue and the epiglottis for 
fourteen weeks, occasioning great difficulty of deglutition and other 
distressing symptoms. It was at length extracted. 



INJURIES AND DISEASES OF THE ABDOMINAL 

VISCERA. 

Injuries sustained in the Operation of Paracentesis. 

XVI. 128. — Two specimens from a case in which fatal haemorrhage 
followed the operation of paracentesis. In the upper a coloured clot is 
seen to project into the peritoneal sac from the inner orifice of a punc- 
ture made by a trochar in the ordinary situation. The patient died 
twelve hours after. The sac was filled with blood. 

In the lower the anterior wall of the abdomen has been removed. On 
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one side is seen tbe omentum, in which are many large veins ; on the 
other, the thick wall of the ovarian cyst. In pnncturing the latter, 
which was one of many resulting from a colloid growth, the trochar 
passed through a vein belonging to the omentum, which latter was 
spread over the front of the cysts between them and the abdominal 
wall. The sac of the peritoneum and that of the punctured cyst con- 
tained fluid and coagulated blood. The patient died a few hours after 
the operation. 

XVIII. 26. — ^Portion of a liver, the anterior portion of which was 
punctured by a trocar. The wound was made a fortnight before death 
in puncturing a cyst connected with the pelvis of the kidney. No in- 
consequences were apparent. 

Bttptttbe of the Abdominal Yisceba. 

Bupture of the abdominal viscera is generally the result of great 
violence ; as a common cause may be mentioned a squeeze between 
the buffers of railway carriages. 

Bupture of the stomach is sometimes produced by a blow upon 
the abdomen while the stomach is distended with food. 

Bvpture of the liver. 

XVIII. 1. — Portion of the liver of a child, deeply and extensively 
lacerated by a blow upon the abdomen. 

Rupture of the gaU-hladder, 

XIX. 14. — A gall-bladder, in which there is a rent about three 
quarters of an inch long, extending through all its coats, close to its 
attachment to the liver. 

From a man fifty years old, who was kicked near the region of the 
liver while stoojfing. He died in fifteen hours. The gall-bladder 
appears to have been distended in consequence of a small calculus in 
its neck. 

Bwptwre of the spleen. 

XXn. 5. — The spleen of a child, deeply and extensively lacerated by 
a blow on the abdomen. 

Huptwre of the stomach. 

XV. 22. — Portion of a stomach and duodenum. There is an irregulai* 
aperture, more than an inch in width, extending through all the coats 
of the stomach near the pylorus. In several other parts the peritoneal 
coat is irregularly torn. These injuries were produced by the crushing 
of the abdomen, the stomach at the time being fuU of food. 

XV. 18. — Portion of the stomach and oesophagus of a middle-aged 
man, who, it was supposed, had attempted to poison himself with 
laudanum. There is an extensive laceration through all the coats of 
the stomach a little beyond the entrance of the oesophagus. These 
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lacerations were the effects of over-distensioii, the stomacli-pump having 
been too freelj used for the removal of the poison. 

Bupture of the small intestines. 

XVX. 51. — Portion of an ileum, exhibiting a complete transverse 
rapture of its coats. A thin shred alone connects the two portions. 
The result of external violence. 

Rupture of the mesentery. 

XVI. 141. — Mesentery and portion of small intestine from a boy, 
aged eleven, who fell between the side of a cart and its wheel, and was 
dragged along for some distance. He died from peritonitis, and on 
examination a rent of the mesentery was found, about three and a half 
inches in extent. The coil of intestine corresponding to part of the 
rent in the mesentery was folded on itself, of a dark claret colour, 
sodden and oedematous, and united to adjacent parts by bands of 
recent lymph. This portion of intestine looked as if dead, and it 
seemed doubtful whether its condition was due to altered blood-supply, 
in consequence of the rent in the mesentery, or to direct injury. The 
subperitoneal tissue of the abdominal wall situated over the portion of 
intestine was infiltrated with blood. 

Impaction op a Pin in thb Ysbmifobm Appendix. 

XVI. 137. — Appendix vermiformis, from a man, aged forty-three, 
who died of abscess in the brain and liver. The point of a pin may be 
seen protruding from it into the csecum, while the head is embedded in 
a mass of hardened fsBces. There was no sign of ulceration, or of either 
recent or old peritonitis. 

INTESTINAL OBSTRUCTION. 

The conditions which may give rise to intestinal obstruction 
are very numerous : they are generally divided into the acute, 
which are productive of sudden and complete obstruction, are 
attended with acute symptoms, and if not soon removed, prove 
rapidly fatal ; and the chronic, which are productive of gradual 
obstruction, are attended by less alarming symptoms, and although 
frequently fatal, may, either spontaneously or as the result of trea- 
ment, terminate favourably. 

The conditions which commonly give rise to acute intestinal 
obstruction may be classed as — 

1. Impaction of foreign bodies in the intestine, such as gall- 
stones. 

2. Internal strangulation, i, e., obstruction in consequence of a 
loop of intestine becoming strangulated in a hole in the omentum 
or mesentery, or by bands of adhesions, by diverticula, Ac. 
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3. Volvulus, or the twisting of a portion of intestine on itself or 
its mesentery. 

4. Intussusception, or the invagination of a portion of intestine 
into the lumen of the portion of intestine immediately below it. 

5. The various forms of external hernia. 

6. Congenital malformatio n the intestine. 

The conditions which commonly give rise to chronic intestinal 
obstruction are — 

1. Impaction of fsBces, the result of habitual or accidental con- 
stipation. 

2. Changes in the walls of the intestines themselves, consequent 
upon inflammation, ulceration, or the growth of cancerous or other 
tumours. (Under this head are included the various forms of 
stricture of the rectum.) 

3. Pressure upon the intestine by tumours external to it. 

4. Various forms of chronic peritonitis. 

5. Contraction following injuries of, or operations upon, the in- 
testines. 

Although the conditions productive of intestinal obstruction 
have been divided into the acute and chronic, "it must not be 
taken as a fact in every case," says Mr. Pollock, whose classification 
of the causes of intestinal obstruction is similar to the above, "that 
acute symptoms cannot or do not depend on any one of the latter 
causes of obstruction ; or a more chronic state of symptoms on any 
of the conditions noted in the first division ; but as a general rule, we 
may venture with some degree of assurance to assert, that the 
several symptoms which will mark the cases coming under the first 
division are urgent, acute, and rapidly result in collapse and death, 
if not relieved by nature or art ; while the greater number com- 
prised in the second division are attended by symptoms which 
come on by degrees, may last many days, often weeks, or even 
months in some cases ; are generally by so much the less urgent 
than the former in character, and permit of delay in treatment as 
regards surgical interference ; allow time for consultation ; are 
often capable of medical relief ; and if surgical treatment be 
considered requisite, offer many more features favourable towards 
the prolongation of life, than do the acute cases of obstruction." 
Moreover, it must be remembered that cases of gradual contraction 
of the intestine, consequent upon the conditions here denominated 
" chronic," may often terminate suddenly in complete obstruction, 
and acute and alarming symptoms supervene. 

Whether the obstruction be acute or chronic, the intestine above 
becomes sooner or later enormously distended with faecal matter 
and flatus, and if the obstruction be not removed the case will 
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terminate fatally from exhaustion, peritonitis, or rupture of the 
intestine followed by collapse or peritonitis. 

A. The conditions commonly productive of actUe intestinal 

obstruction. 

1. Impaction of Forkion Bodies in the Intestines. 

GiMU'Stones. 

XVI. 84. — Portion of an ileam, the cavity of which is distended by 
an oval biliary calculus. The peritoneal coat of the distended part of 
the intestine is burst ; the other coats are thin and tense. 

The calculus here shown had passed through a large ulcerated 
opening from the gall-bladder into the ileum. 

2. Internal Stbanouxation. 

Strangulation of a loop of intestine in a hole in the Omentum. 

XVII. 99. — Portion of mesentery having in it a circular opening 
with dense, resisting, fibrous margins. Through this opening there 
passes a portion of small intestine, from the strangulation of which at 
the ring in question gangrene of the intestine and subsequent peri- 
tonitis proved fatal to the patient. 

From a woman aged fifty-six. 

XVII. 93. — Coils of small intestine. One of these having slipped 
through an aperture in the omentum, the gut has been constricted and 
strangulated by the margins of the opening. In the upper part of the 
preparation the intestine retains its natural appearance ; in the lower 
it is of a dark, in the recent condition almost black, colour, its walls 
thickened and (edematous, in fact bordering upon a state of gangrene. 
Over portions of the serous surface lymph has been effused, and may 
be seen smeared over the outer wall, most abundantly about the seat of 
stricture. 

The man from whose body these parts were removed was straining 
violently when he fancied that something gave way within the abdo- 
men. Suddenly local pain ensued, rapidly becoming intense, and then 
general peritonitis. On the fourth day he was brought into the 
hospital. A few days after his admission he sank and died. 

Strangulation of a loop of intestine by a band of adhesion. 

XVII. 19. — Portion of the small intestines of a child strangulated 
by a band of adhesion, which is connected at both its extremities with 
the mesentery. Bristles are passed behind the band. The whole of 
the intestine below the constriction is strangulated, and its vessels are 
greatly congested. The mesenteric glands are swollen. 

The child was seven years old. The obstruction had probably 
existed fourteen days before death. 
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XVII. 20 — ^Portion of small intt'stine, exhibiting a contraction 
caused by a part of the omentum, which, it appears, had become adhe- 
rent to the wall of the intestine, had been drawn out into a firm cord, 
and, then, had been stretched across the adjacent portion of the canal. 

XVII. 79. — Portion of a small intestine, with a part of the great 
omentum. The omentum is adherent to a fold of the intestine, and 
has become twisted around it so as to produce complete strangulation. 
The other end of the omentum was adherent to the femoral ring. 

The patient, a middle-aged woman, had no discharge from the bowels 
for the last seven days of her life. 

Strangulation of a loop of intestine hy a diverticulum. 

The diyertieiila, which are observed stretching from the ileum to 
the umbilicus, are generally supposed to be the unobliterated 
remains of the vitelline duct. 

XYII. 92. — A diverticulum, arising from the ileum at about fifteen 
inches from its termination in the caecum, and attached at its blind 
extremity by a ligamentous cord to the umbilicus. The portion of the 
ileum between the origin of this appendage and the caecum had become 
twisted and entangled about it, causing strangulation which terminated 
fatally in thirty- six hours. 

From a boy aged twelve years. 

XYII. 94. — A diverticulum from the small intestine, to the free 
extremity of which a fibrous cord is attached ; the other end of the cord 
is adherent to the mesentery. Through the loop thus formed a 
considerable portion of small intestine has slipped and become strangu- 
lated. 

XYII. 53. — ^Portion of a small intestine from which a diverticulum 
is continued. The extremity of the diverticulum is adherent to the 
contiguous part of the mesentery, so as to form a circular aperture or 
ring. Through this aperture a portion of intestine twelve inches long 
passed, and became strangulated. The patient, a lad subject to 
constipation, died four days after the commencement of the signs of 
strangulation of the intestine. 

8. Volvulus, oe the Twisting op a Portion op Intestine 

UPON ITSELP OB ITS MeSENTEBY. 

There is no specimen of volvulus in the Museum. 

4. Intussusception. 

By intussusception is meant the invagination of a portion of 
intestine into the lumen of the intestine immediately below, so 
that the appearance presented is that of three tubes, one within the 
other. To facilitate comprehension Rokitansky has called the 
outer tube the sheath, the innermost the entering tube, and the 
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middle one the receding or inverted tube ; the last two together 
form the intussuscepted portion. It follows, therefore, that there 
are two peritoneal and two mucous surfaces of intestine in contact 
with each other, t. e. the contiguous surfaces of the outer and middle 
tubes are mucous membrane, and the contiguous surfaces of the 
middle and inner peritoneum. Between the inner and middle tubes 
is necessarily found a portion of mesentery or meso-colon, the 
dragging of which causes the intussuscepted portion to assume a 
greater curvature than its sheath, and its orifice to be directed 
towards the mesenteric attachment. This constant traction causes 
the puckering seen along the concavity of the intussuscepted portion, 
and its slit-like instead of circular aperture. 

The intussusception ijicreases at the expense of the lower portion 
of the intestine, the sheath becoming more and more infolded, so 
that should the invagination occur at the lower part of the ileum, 
no more of the ileum above the intussusception will be involved, 
but the cflecum and the colon below. 

If the intussusception is not relieved the blood-vessels of the 
involved mesentery become constricted where the latter enters into 
the sheath, causing obstruction to the cirqulation in the receding 
tube, the mucous and peritoneal surfaces of which consequently 
become intensely congested and inflamed, giving rise to great 
swelling and tumefaction and to the sanious discharge from the 
mucous surface so diagnostic of the disease. The sheath and the 
entering tube are at first but little affected ; as the tumefaction, 
however, of the receding tube, increases, the intussuscepted portion 
becomes tightly constricted at its entrance into the sheath, and the 
contiguous peritoneal surfaces become united by adhesive inflam- 
mation. Should the peritonitis thus set up remain localized the 
strangulated portion may slough at the constricted spot and be 
passed per anum, and the patient recover. Stricture of the intestine 
is, however, apt to occur subsequently at the spot where the portions 
of intestine have become united. 

The amount of intestine which maybe intussuscepted varies from 
a few inches to many feet. Intussusception may occur in any part 
of the intestine ; the parts most liable to it, however, are the lower 
portion of the ileum and the large intestine. It is rare in adults, 
but common in children, especially in infants. 

XVII. 91. — Portion of ileum inverted into the cavity of the adjoining 
ceecum. The relations of the layers of the intestine implicated may be 
recognised by tracing the mucous membrane lining the csBcnm, the 
ensheathing layer, which passes down over the invei-ted layer, and is 
thence continued upwards through the central canal and passes on to 
the upper portion of the ileum above the intussusception. Tiacing 
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tliese layers from without we find first two mucous, then two serous, 
and, ag^in, two mucous surfaces opposed to one another. 

Between the serous layers is a band of mesentery carried down with 
the portion of ileum forming the entering tube, and to its tense condi- 
tion is duo the curved direction of the central canal. The inverted 
layer of mucous membrane is thickened, especially where it curves 
round to be continued up the central tube. 

XVII. 60. — Intussusception of the small intestine of a child. The 
lower poition of the intestine is laid open, and the inverted upper 
portion is shown ensheathed in it^ 

XVII. 61.— Intassusception of a large portion of the ileum and of 
the appendix cseci, within the caecum and aficcndicg colon. There is 
also a diverticulum ilei which has passed into the colon with the intus- 
suscepted ileum, but has become everted, and has passed back again 
into the ileum ; thus producing a double intussusception, of the ileum 
within the colon, and of the diverticulum within the ileum. At the 
upper part of the preparation is the caecum with the commencement 
of the intussusception and the inverted diverticulum ilei; at the lower 
part is the whole of the intussusoepted ileum, which was of a dark 
brown colour, its vessels being distended with blood. 

The patient was a man thirty six years old, who for six months before 
his death had often suffered pain in his abdomen. He died with peri- 
tonitis and obstruction of the intestine. 

XVII. 62. — Intussusception, in which a considerable portion of the 
ileum with the csecum and its appendix have been inverted into the 
lumen of the ascending colon. 

XVII. 63. — Portion of small intestine, nearly three feet long, which 
was discharged in a gangrenous state from the anus. 

XVII. 64. — The caecum and a portion of ileum connected with it 
from the same person as the preceding specimen. The caecum is 
opened to show the condition of its mucous membrane, which is exten- 
sively ulcerated, and portions of it which hang in shreds in the cavity 
of the intestine. A straw is passed from the caecum through the ileo- 
caecal valve. The ileum is opened to show the adhesion of its extremity 
to the caecum, and the continuity of their mucous membrane. 

The patient was a woman forty-eight years old, subject to constipa- 
tion. Seventeen days before the discharge of the portion of intestine 
in No. 63 she was seized with signs of internal strangulation of the 
intestinal canal, which continued for six days, and then became less. 
Subsequent to the discharge of the intestine, which took place eleven 
days after the partial cessation of the intestinal obstruction, the patient 

had faecal evacuations, but she died exhausted ten days after the dis- 
charge. 

It is probable that there had been an intussusception of the ileum into 
the caecum and colon ; and that the ensheathed portion had sloughed 
off after it had become adherent at the point of inversion to the portion 
in which it was ensheathed. 

XVII. 67. — Intussusception. The caecum and right lumbar portion 
of the colon are inverted and protruded into the arch of the colon. 
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which is laid open to show the intnssascepted intestine projecting 
into its cavity. A piece of glass is introduced into the orifice of the 
intussuscepted intestine, which in some degree retains the dark colour 
it presented in the recent state. From a child two years old, who died 
after a few days' illness in consequence of obstruction in the alimentary 
canal. 

XVII. 72. — Intussusception from a child. The osecum and a portion 
of the ileum are inverted and protruded into the colon. Inflammatory 
material is deposited on the protruded portion of the intestine, the 
effect of its inflammation. The intussusception was fatal by its 
obstniction to the passage of the intestinal contents. 

XVII. 95. — Large intestine of a boy aged three and a half years. 
The caecum, ascending and part of the transverse colon are invaginated 
into the lower half of the large intestine, so that during life the in- 
verted csBCum and appendix protruded two and a half inches through 
the anus. The external aperture is transverse, and situated at the 
middle of the anterior aspect of the protruded portion, which is formed 
by the lower end of the ileum at its junction with the csecum. 

The child had suffered for eight months with alternate diarrhoea and 
constipation. The prolapsus of the bowel was first noticed four months 
before death. 

5. EXTEBNAL HeBNIA. 

For obstruction consequent upon the various forms of external 
hernia, see " Hernia." 

6. Congenital Malfobmations. 

There are no specimens of obstniction from congenital malforma- 
tions of the intestine in the Museum other than those of congenital 
deficiency of the rectum and of imperforate anus. See " Diseases 
of the Rectum." 

B. The conditions commonly productive of chronic intestinal 

obstruction. 

1. Impaction of F^ces. 

There is no specimen of obstruction consequent upon the impac- 
tion of fsBces in the Museum. 

2. Altebations in the Walls of the Intestines themselybs 

CONSEQUENT UPON INFLAMMATION, UlCEBATION, OB THE 

Gbowth of Cancebous ob otheb Tumoubs. 

Contraction consequent upon the healing of an ulcer. 

XVI. 7. — Portion of a jejunum and two portions of ileum. In 
both portions of intestine there is a circular constriction by which the 
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canal is completely closed. At each of the constricted parts a deep 
irregular ulcer extends in a narrow band around the whole circumfer- 
ence of the mucous membrane. 

Obstruction eonsequent upon cancer of the inteetines, 

XVI. 120. — An ileo-C89cal valve, with parts of the csBcum and 
ascending colon. The several tissues forming the valve appear thick- 
ened and indurated with morbid deposit, which, in the recent state, had 
the characters of colloid cancer. The surface of the mucous membrane 
is roughly ulcerated. Similar disease, in less degree, exists in the 
immediately adjacent walls of the csQCum and colon. The aperture of 
the valve is an oval opening about one quarter of an inch in diameter, 
apparently fixed in both size and form. 

XVI. 127. — Portion of the sigmoid flexure dilated, but not materially 
hypertrophied, above an annular stricture of the intestinal canal. 
Below this stricture is a crop of exuberant granulations, springing up 
from an irregular, warty, ulcerated surface. At the point of stricture 
the walls are thickened and infiltrated with a cancerous deposit, upon 
which has grown the soft medullary mass seen below. A bougie is 
passed through the narrow portion of the canal. 

XVI. 135. — Part of the sigmoid flexure of the colon laid open. A 
soft, villous, malignant growth springing from the mucous membrane 
surrounds and almost obliterates the canal. From the body of a woman, 
aged forty-nine, who, having had for a few weeks occasional abdominal 
pain and constipation, which at length amounted to nearly complete 
obstruction, was suddenly attacked with extreme abdominal pain and 
with faintness, and died in a state of collapse in about three hours. 
On dissection it was found that the transverse colon had been drawn 
down in the shape of a V by a piece of omentum that was adherent in 
the sac of an old left femoral hernia. The colon thus displaced had, 
on the occurrence of obstruction at the sigmoid fiexure, become 
enormously distended and then inflamed, and at length the softened 
coats had given way by a large thin- edged ulcer, through which fsecal 
matter had freely escaped into the peritoneal cavity. 

Obstruction consequent upon the growth of fibrous tumov/rs in the Hewn, 

XVI. 133. — Fibrous tumours in the ileum, causing partial obstruc- 
tion of the bowel and a pouch-like dilatation above. From a woman, 
aged forty-three, who died from pysBmia. 

Obstruction from stricture of the rectum, which is included under 
this head, will be found treated of tmder " Diseases of the Bectum.*' 

3. Peessxjbe upon the Intestine by a Tumour external to it. 

By an aneurism. XIII. 192. — A large false aneurism of the abdo- 
minal aorta. The aneurism by pressure had produced well-marked 
symptoms of constipation for about four months, which terminated in 
complete intestinal obstruction lasting for ten days. 
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4. Vabioub fobmb of Chronic Pkbitonitis; and 5, Contrac- 
tions FOLLOWING Injuries of, or Opbrations upon, the 
Intestine. 

The above causes of intestinal obstraction are not illustrated bj 
specimens in the Museum. 

HEENIA. 

Hernia, or, more correctly speaking, abdominal hernia, is the 
protrusion of any of the contents of the abdomen or pelvis partially 
or completely through the abdominal or pelvic walls. 

ANATOMY OP HERNIA. 
A hernia consists of a sac and its contents. 

I. The Sac. 

Two kinds of sac are described — ^the acquired and the congenital. 
The acquired sac consists of a pouch of peritoneum which the 
intestine or other viscus protrudes before it in its escape from the 
abdominal or pelvic cavity. The " congenital sac " consists of the 
" vaginal process of the peritoneum," a tubular prolongation of the 
peritoneum, which is protruded in front of the testicle as the latter 
descends into the scrotum, and into which, when unobliterated, 
the intestine or other viscus may escape. 

In the female a similar pouch of peritoneum (the canal of IN'uck) 
is protruded in front of the round ligament, and may also become 
the sac of a hernia. 

The sac consists of a body and neck. 

The tody is the expanded part of the sac ; it is generally globular 
or pear-shaped, and varies greatly in size. It is at first thin- walled 
and transparent, but may afterwards become thickened and lami- 
nated. In some old cases of umbilical hernia, however, it becomes 
greatly thinned and even deficient in places. 

The neck is the constricted part where the sac communicates 
with the peritoneal cavity. In a recent hernia it is thin and some- 
what puckered, but after a time becomes smooth and thickened. 

A. TJitial appearance of the sac. 
1. When recent. 

There is no specimen of a quite recent sac in the museum, but 
see XVn. 22 and 29. 
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2. When the hernia has existed some time. 

XYII. 8. — Congenital hernia from an adolt, with general thickening 
of the sac. 

XYII. 47. — The eac of an inguinal hernia slightly thickened and 
indurated. 

B. Unusual appearance of the sac, 
Bilocular form of sac, 

XYII. 24 — Oblique inguinal hernia from a female. The sac has 
enlarged within the inguinal canal, and has thence extended through 
the opening in the aponeurosis of the external oblique muscle, so that 
it presents a bilocular form, part of the sac being lodged within the 
inguinal canal, part in the labium, and the two parts being in com- 
munication bj a narrow neck, which lies within the external abdominal 
ring. 

XYII. 6. — Inguinal hernia. The sac, which is of large- size, is 
divided into an anterior and a posterior portion by a membranous 
partition, in the upper part of which there are seyei*al small apertures. 
A quill is passed from the mouth of the sac across its anterior portion, 
and through one of the apertures in the partition into the posterior 
portion. Except by these apertures, the posterior division of the sac 
has no communication with the antedor or with the cavity of the 
abdomen. 

It is probable that that which is now the posterior division of the 
sac was at one time an ordinary hernial sac, the mouth of which was 
subsequently closed; that after this had occurred another sac was 
protruded in front of the former one ; and that the apertures of com- 
munication between them were formed by the gradual thinning and 
absorption of their adjacent walls. 

XYII. 37. — Yery large congenital hernia. The sac is divided as if 
by a deep constriction from below upwards into two portions, which 
communicate by a large oval aperture at the upper part. The anterior 
division of the sac is the larger ; the posterior has the testicle at its 
inner and back part. 

XYII. 88. — The sac of an inguinal hernia, presenting, about an inch 
below its mouth, an annular contraction produced by thickening and 
induration of a narrow portion of the peritoneum. 

It is probable that the thickened part of the sac had been its mouth, 
and had been enclosed within one of the abdominal rings, the pressure 
of which had produced the thickening ; and that, by a larger protrusion 
of intestine, the month of the sac had been pushed outwards. The 
thickened part of the sac formed the stricture by which the intestine 
was strangulated. 

Lobulation, and partial deficiency of the sa^:, 

A lobular condition and absence of portions of the sac in 
places is common in umbilical hemisB ; in such cases the contents 
of the sac are in contact with the skin, and are liable to be wounded 
in operating 
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XVII. 33. •Fart of a large umbilical hernia, the sac of which 
presents many irregular pouches, and appears in some parts defi- 
cient. 

XVII. 46. — Section of an umbilical hernia, containing omentum. 
The omentum is firmly adherent to the sac, except in one situation 
where a part of the sac being deficient the omentum is in contact with 
the skin. 

Inflammation of the sac. 

See " Inflamed Hernia " (page 330). 

Sloughing of the sac, 
XYII. 25. — A femoral hernia, the sac of which has sloughed. 
XYII. 58. — A similar specimen. 

The 8ac combined with a hydrocele. 

XYII. 3. — Inguinal hernia, combined with hydrocele of the tunica 
vaginalis testis, and a large membranous cyst, or encysted hydrocele, 
in the spermatic cord immediately above the testicle. The coverings 
of the hernial sac, which is situated above the hydroceles, are very 
thick. 

XVII. 12. — Inguinal hernia, combined with hydrocele of the tunica 
vaginalis testis. The hernia is situated behind the enlarged tunica 
vaginalis, which is laid open anteriorly and is flattened by the pressure 
of the hernia. The neck of the hernial sac is also opened from the 
front and a portion of quill is introduced into it. The rest of the sac is 
opened posteriorly. 

XVII. 15. — Inguinal hernia, combined with hydrocele of the tunica 
vaorinalis testis. The hernial sac extends downwards to a short 
distance behind the upper part of the distended tunica vaginalis. 

See also XVII. 39 and 50. 

Two distinct sacs. 

XVII. 57. — Inguinal hernia. There are two distinct hernial sacs 
side by side and closely united by their intermediate walls. Each sac 
has its separate orifice of communication with the abdomen, but the 
orifice of one is very small. The spermatic cord is behind both the 
hernial sacs. 

The sac of a hernia is sometimes incomplete, as in those cases 
where the protruded viscus (e. g. the csBcum) is usually only in part 
covered with peritoneum ; or there may be no sac at all, as in those 
cases where the protruded viscus has naturally no peritoneal 
covering. 

Incomplete sac. 

XVII. 76. — Inguinal hernia, in which the caecum has protruded into 
the scrotum, carrying with it a partial peritoneal sac. The intestine is 
fixed to the outer side of the sac by its natural peritoneal connections. 

Absence of sac. 
No specimen. 



^ 
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II. The Contents of the Sac. 

Althougli each of the abdominal or pelvic viscera has at one time 
or other formed the contents of a hernial sac, it is the intestine or 
omentum that most frequently constitutes this part of the hernia. 
When the sac contains intestine alone, the hernia is called an 
enterocele; when omentum alone, an epiplocele; and when both 
intestine and omentum, an entero-^plocele. 

The quantity of intestine forming an enterocele varies from a 
small knuckle to several feet, but when once a portion has descended 
there is a constant tendency for more to follow. The intestine is 
at first natural in appearance, but after a time it becomes thickened 
and narrowed, whilst the portion of mesentery which is drawn 
down with it becomes hTpervascular and hypertrophied. 

Any part of the small or large intestine may descend to form an 
enterocele, but generally it is a part of the ileum, or, in the case of 
the large intestine, generally the csecum. 

The omentum constituting an epiplocele aho varies from a 
small to a very large quantity ; and, as in the case of the intestine, 
when it has remained down for some time, it becomes thickened, 
hypertrophied, and matted together, and its veins assume a varicose 
condition. 

In an entero-epiplocele the omentum descends first, and generally 
occupies the greater part of the sac, whilst the intestine that 
follows, generally consists merely of a small knuckle, and Hes at 
the back of the sac, surrounded and hidden by the omentum. 

The intestine has occasionally been found strangulated in con- 
sequence of the protrusion of a loop through an aperture in the 
omentum. 

More rarely the intestine precedes the omentum, constituting the 
so-called epiplo-enterocele. 

A. Usual a^ea/rances of the contents of the sac. 

There are no good specimens illustrating the usual appearance of 
the contents of the sac. See, however, XVII. 21, 46, 28, and 55. 

B. Untistial appearances of the contents of the sac. 

Thickening of the intestine. 
See Xyil. 32. 

Induration and thickening of the omentum, 

XVII. 59. — A large portion of omentum, which was removed in the 
operation upon an inguinal hernia. It is in many parts thickened and 
indurated. 

21 
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Apertures in the omewtwm, — XYII. 49. — ^A large portion of omentum, 
which was removed in an operation for strangulated ingninal hernia. 
Its tissue is generally indurated, and it exhibits numerous apertures 
bounded by blood-vessels, which form in some parts a kind of irr^ular 
network. 

Protrusion of a knuckle of intestine through a hole in the omentwn. 

XYII. 65. — Inguinal hernia. A portion of omentum has become 
adherent to the inside of the sac in two situations, so as to form an 
aperture or ring, through which the intestine was protruded. A portion 
of glass is passed through the mouth of the sac and the ring formed 
by the omentum and the wall of the sac. 

Adhesions between the contents of the sac and the sac- wall and 
between one another, and congestion, inflammation, and gangrene 
of the contents of the sac, are illustrated under " Irreducible Hernia " 
(page 323) and " Strangulated Hernia" (page 325). 

c. Umisual contents of the sac. 

The ccBcv/m and part of the colon. 

XYII. 12. — Inguinal hernia, combined with hydrocele of the tunica 
vaginalis. The contents of the sac were the caecum and part of the 
colon. 

The sigmoid flexure, 

XYII. 32.— Large inguinal hernia. A portion of the sigmoid flexure 
of the colon, displaced from its natural situation by the dragging of the 
peritoneum into the hernial sac, is situated close by the mouth of the 
sac. 

The sigmoid flexure, omentum, and portion of small intestine. 

XYII. 41. — Femoral hernia, of unusually large size. The contents 
of the sac are omentum, with part of the sigmoid flexure of the colon 
and a portion of small intestine. 

The ovary and Fallopian tube. 

XYII. 78. — Part of the uterus, with the left inguinal canal and other 
adjacent parts, of a woman on whom an operation was performed for 
what was supposed to be a strangulated hernia. Below and in front 
of the inguinal canal, at the upper part of the left labium, a sac, like 
that of a large tunica vaginalis testis, and having no communication 
with the abdomen, is laid open. This sac was filled with fluid, and the 
left ovary and the extremity of the Fallopian tube are fixed to its 
posterior wall, with portions of the lining membrane of the sac 
reflected over them. A bristle is passed into the orifice of the Fallopian 
tube ; the ovary is shrivelled. 

The patient was a woman between thirty and forty years old. A 
fortnight after her delivery she had peritonitis, and gave such an account 
of the swelling produced by the sac in her groin, that it was 'supposed 
to be a hernia. The operation was performed, and she died three days 
afterwards. 
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The case may be regarded as one in which the ovarj and Fallopian 
tube passed through the inguinal canal into the labium, in the same 
manner, and probably about the same time, as, in the male, the testicle 
and yas deferens pass into the scrotum; and in which, after such 
passage, the communication between the peritoneal pouch (carried 
with the ovary) and the general peritoneal cavity, was dosed. 

The gall-bladder. 

XYII. 96. — ^The gall-bladder of a woman, aged forty-five. She was 
admitted into the hospital with a femoral hernia on the right side. 
The sac was opened and the contents were returned. She died of peri- 
tonitis some days after. On post-mortem examination the gall-bladder 
was found close to the ring, and a decided constriction was visible some 
little distance beyond the fundus. A portion of the groove on the 
inner side was ulcerated. The constriction and ulceration are still 
visible. The liver did not present the ordinary form ; it was elongated 
from above downwards and drawn towards the ring. There was no 
evidence that any portion of the intestine or other structure, besides 
the gall-bladder, had passed through the femoral ring. 

D. Effects of treatmerd v/pon the sac. 

Obliteration of the neck of the sac by the pressure of a truss. 

XYII. 9. — The remains of an inguinal hernia, after the closure and 
obliteration of the mouth of the sac. The peritoneum presents a 
puckered appearance and a funnel-shaped depression in the situation 
where the mouth of the sac formerly existed. The obliteration was the 
consequence of the long wearing of a truss. 

XYII. 10. — A similar specimen, with the depression in the perito- 
neum on the abdominal aspect more strongly marked. 

THE CONDITION OP A HERNIA. 

A hernia may be reducible, irreducible, strangulated, incarce- 
rated, OT inflamed. 

Beduciblb Hebnia. 

A hernia is said to be reducible when the contents of the sac can 
be returned into the abdominal or pelvic cavity, leaving the sac 
empty. The sac itself, of course, cannot be put back into the 
abdomen, but remains in the position it occupied before the 
reduction of its contents. 

Ibbeducible Hebnia. 

A hernia is said to be irreducible when the contents of the sac 
cannot be returned into the abdomen ; this condition is owing to 
some impediment existing (1) outside the sac, (2) in the sac- walls, 
or (3) inside the sac. 
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1. Itnjf^edimenU to reduction outside the Boe. 

Impediment to redaction outside the sac consists in tlie con- 
striction of the neck of the sac consequent upon (a) contraction, 
spasmodic or other, of the rings or other apertures through which 
the hernia has passed, or (6) the inflammatory condensation and 
contraction of the tissues around the neck. 

Impediment consequent upon contraction of the rings, &c., will 
be illustrated under *' Special forms of Hernia." 

A specimen, exhibiting inflammatory thickening and contraction 
of the parts around the neck of the sac, follows. 

XYII. 100. — The sac of an old inguinal hernia. The neck is sur- 
rounded by a very tough and firm ring of condensed fibrous tissue, 
which is prismatic in shape, being wide at its attachment and tapering 
to a very sharply defined and thin free margin. The diameter of the 
ring is only half an inch. Directly below this the sac dilates into a 
chamber, which, in the fresh state, was three inches across, and which 
rises into a pouch at its upper part that runs up behind and above 
the ring described. 

2. Impediment to reduction m the sac-walls. 

Under this head are placed inflammatory thickenings and 
contractions of the neck of the sac itself and inflammation of 
the sac. 

These conditions of the neck of the sac are not illustrated in the 
M\iseum. 

3. Impediments to reduction inside the sac. 

The chief of these may be enumerated as ; — The great bulk of the 
protruded intestine or omentum ; the adhesion of the intestine or 
omentum to the walls of the sac or to each other ; the adhesion of 
two coils of intestine or of two portions of omentum to each other ; 
the collection of a large amount of fluid in the sac ; the distension 
of the intestine with faeces or flatus ; bands of adhesion stretching 
across the cavity of the sac or across its neck ; the contraction of 
adhesions between the protruded intestine and the parts around, as 
when a portion of intestine not completely covered by peritoneum 
descends to form the hernia. 

Adhesion of intestine to the sac-walls, 

XVII. 13. — Inguinal hernia. A portion of small intestine has 
become extensively and firmly adherent to the walls of the sac. 

Adhesion of omentum to the sac-walls, 

XVII. 50. — The heraial sac is large; it communicated with the 
abdomen by a wide orifice, and there is a portion of omentum adherent 
to its lower part. 

See also XVII. 65. 
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Adhesian of omefdum to irUestine. 

XYII. 86. — A large portion of omentum, partially indurated, which 
was cut ofF in an operation for strangpilated inguinal hernia. The 
narrow portion by which it is suspended was attached to a protruded 
piece of large intestine ; the rest was unattached. 

The patient, an elderly woman, recovered after the operation, so that 
it is impossible to say under what circumstances so large a portion of 
omentum had become connected with the large intestine alone, and 
with it by only a narrow pedicle. 

Adhesion of coils of intestine to one another. 

XYII. 39. — Several folds of intestine are firmly adherent to each 
other and to the hernial sac. The enlarged tunica vaginalis testis is 
situated in front of, and nearly envelopes, the sac of the hernia. 
Bristles are passed beneath the spermatic vessels, which are placed at 
some distance from each other behind the tunica vaginalis. 

The adhesion of a portion of intestine only partly covered by periionevm 

to parts around. 

XIII. 76. — Inguinal hernia, in which the csBCum has protruded into 

the scrotum, carrying with it a part of the peritoneal sac. The csBCum 

is fixed to the outer side of the sac by its natural peritoneal connections. 

Stbanoxtlatbd Kebnia. 

A hernia is said to be strangulated when a portion of intestine 
or omentum is so tightly gripped, that not only is its return into 
the abdomen prevented, but its circulatiqn is obstructed to such a 
degree that inflammation and gangrene speedily result if the con- 
striction is not quickly relieved. 

Causes of strangulation. 

Strangulation may be induced by a sudden protrusion of a 
portion of intestine or omentum through a narrow aperture ; or, in 
the case of an old hernia, by a sudden addition of a fresh portion 
of intestine or omentum to that already in the sac ; or by swelling 
and congestion of the intestine, such as occur in functional dis- 
turbance of the alimentary canal ; or by distension with faeces or 
flatus; or by the swelling and congestion of the mesentery or 
omentum, or of the neck of the sac ; or by the slipping of a portion 
of intestine through an aperture in the omentum or mesentery ; or 
by constriction caused by bands of adhesions stretching across the 
cavity of the sac. 

Seat of the stricture. 

The seat of the stricture in a strangulated hernia may be (1) out- 
side the neck of tlie sac, (2) in the neck of the sac itself, or (3) 
within the sac. 
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The seat of the stricture when outside the neck of the sac is at 
one of the tendinous rings or other apertures through which the 
hernia has escaped, and will be further referred to under the head 
of " Various forms of Hernia." 

Seat of the strictv/re in the neck of the sac itself. 

XYII. 11. — Incomplete inguinal hernia, strangulated. The intestine 
is contained within the inguinal canal. The aponeurosis of the external 
oblique muscle is divided and turned upwards. The sac, containing 
the small portion of strangulated intestine, is opened from the front. 
The lower border of the internal oblique and transversalis muscles 
crosses oyer the neck of the sac. Two bristles are passed between the 
mouth of the sac, where the thickened peritoneum constitutes the 
stricture, and the strangulated intestine. Another bristle is passed 
beneath the epigastric vessels. 

Seat of the stricture inside the sa^. 

When the seat of the stricture is inside the sac the strangulation 
may be due to the constriction of the intestine by bands of adhesion 
stretching across the cavity of the sac or the slipping of a loop of 
intestine through a hole in the mesenteiy or omentum, in which it 
may become tightly gripped in consequence of the swelling of the 
included intestine. 

XVll. 2. — ^Inguinal hernia. A portion of small intestine was found 
iust behind the external inguinal ring, strangulated by a band of adhe- 
sion, extending from the peritoneum near the ring to the mesentery. 
The testicle is -situated within the upper opening of the ing^uinal 
canal. 

XYII. 65. — Inguinal hernia. A portion of omentum has become 
adherent to the inside of the sac in two situations, so as to form an 
aperture or ring, through which the intestine was protruded. 

Mechanism of strangulation. 

When from one or more of the causes above enumerated a portion 
of intestine or omentum becomes constricted, the compression of 
the veins at the seat of stricture impedes the return of venous blood 
from the protruded part, which consequently becomes congested 
and ultimately passes into a gangrenous condition. The congestion 
also induces paralysis of the muscular coat and consequent cessa- 
tion of the peristaltic action and onward flow of the intestinal 
contents. 

For strangulation to occur it is not necessary, however, that the 
whole circumference of the bowel be included in the stricture; 
an inclusion of only a small portion of the circumference, in conse- 
quence of the venous congestion and subsequent inflammation 
which it induces, is sufficient to cause it. 
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Appearances of the si/rangulated intestine and omentum. 

The first changes seen in the strangulated intestine are due to 
congestion caused bj the partial arrest of the circulation. The 
intestine does not appear altered except that it is red and 
swelled, while a small amount of serous fluid is poured out be- 
tween it and the sac. When the arrest of the circulation is 
complete the congestion becomes more intense, the intestine 
appears more swelled, dark purple, and mottled ; it is no longer 
shining, and it feels sticky to the fingers. When the strangulation 
has lasted some time the congestion passes into gangrene, the 
intestine appears black or ashen-grey, doughy in consistence, and 
pits on pressure. The fluid in the sac, which was at first serous, is 
darker, turbid, and feculent in odour. Finally, the gangrenous 
intestine sloughs, and its faacal contents are extravasated into the 
sac. Sloughing or ulceration of the intestine frequently begins at 
the situation of the stricture, where the intestine at an early stage 
often exhibits the impression of the stricture upon its coat. 

The changes in the strangulated omentum are similar to those 
which occur in the intestine. The omentum,' at first red and 
injected, passes gradually into a state of gangrene, when it appears 
black or yellowish grey, the blood in its veins is coagulated, and it 
feels crisp and emphysematous to the touch. 

XVII. 77. — Strangulated femoral hernia, upon which no operation 
was performed. The sac and its coverings are in great part removed. 
The portion of small intestine contained in the sac presents a black 
and mottled appearance, from the intense congestion of its vessels. 
The small calibre of the intestine below the strangulated part is 
strongly marked. 

XII. 66, — Femoral hernia, with mortified intestine. The fascia 
superficialis is separated from the fascia propria, showing the smooth 
external surface of the latter. The fascia propria and subjacent fat 
are closely united to the hernial sac. The mortified intestine, of an 
ash-grey colour, and covered with inflammatory material, is in the 
centre of the sac. The upper and lower portions of intestine leading 
to the strangulated part are laid open ; the upper portion is distin- 
guishable by the thickness of its coats and the dilatation of its canal. 

XVII. 42. — ^Portion of small intestine, from an inguinal hernia, 
exhibiting the impression of the stricture upon its coats. 

XVII. 18. — Portion of small intestine, which was strangulated in a 
femoral hernia. Its coats have sloughed and given way at that part 
of its circumference which lies nearest to Gimbemat's ligament — a 
very common occurrence. 

XVII, 80. — Portion of small intestine, which was strangulated in the 
sac of a femoral hernia. On one side it exhibits but a slight indenta- 
tion from the stricture; on its other side, which corresponded with 
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Gimbemat's ligament, there is a larg^ aperture in it, and its coats are 
Tery thin. 

XVTI. 43. — Portion of small intestine from a femoral hernia. 
Several openings have been formed in consequence of the sloughing of 
the part of the intestine which was enclosed in the stricture; and 
around these openings the coats of the intestine are veiy soft and 
readily separable. 

XYII. 85. — ^A portion of jejunum, of which a part of the circumfer- 
ence was strangulated in one of the crural canals. The strangulated 
portion has been drawn out like a shoii; diverticulum from the rest of 
the intestine, and has a wide ulcerated aperture through its coats at 
the part which was nearest to Gimbemat's ligament. 

XYII. 89. — Section of a portion of small intestine, which was 
strangulated in a femoral hernia, to show the sharp-edged fold of 
mucous membrane which projects into the canal of the strangulated 
portion from the angle formed by the portions above and below it. 

XYII. 44. — Portion of small intestine from a femoral hernia, 
exhibiting the effects of strangulation. The intestine has been opened. 
Near its upper border the impression of the stricture is marked by the 
thickening and partial ulceration of its coats. The lower portion of 
the intestine, wh^h was strangulated, is distinguished by its dark 
colour and pulpy texture. 

XYII. 17. — Portion of a jejunum, which was strangulated in an 
umbilical hernia. In the situation of the stricture the intestine is 
contracted, and immediately above it is a small, round, ulcerated 
aperture, into which a portion of glass is passed. Recent inflammatory 
formations are seen around these apertures on the mucous covering. 

XYII. 16. — Portion of an ileum, which was strangulated in an 
umbilical hernia. In the situation of the stricture the intestine is 
considerably contracted, and its coats have sloughed and given way in 
the greater part of its circumference. 

XYII. 98. — A portion of the small intestine of a man, aged sixty- 
nine, who was admitted with an umbilical hernia, which had been 
strangulated six days. In the operation it was found, from the escape 
of fluid feecal matter, that the intestines had given way. Across the 
portion of intestine preserved a constriction is seen, which corre- 
sponded with the tight margin of the umbilical aperture at its lowest 
part. A line of intestine at the constricted part had perished, and was 
of an ashen hue. In the centre of this is an aperture, through which, 
at the time of the operation, a slough, more than an inch long, escaped, 
which, no doubt, came from the mucous and muscular coat at the seat 
of stricture, for at that part the peritoneal coat alone remains. 

Laceration of the coats. — XYII. 73. — Portion of small intestine, from 
a femoral hernia upon which an operation had been performed a few 
days before death. A considerable opening was found in the intestine, 
apparently from laceration of its coats, and its edges were drawn 
together by suture. Inflammatory matter formed upon the peritoneal 
and upon the mucous surface and round the opening, so that the latter 
is completely closed by it. 
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XVll. 86. — A large portion of omentum, which was cnt off in an 
operation for inguinal hernia. 

Condition of the intestine above and hdow the strangulated portion. 

The intestine above the strangulated portion is distended with 
fsBcal matter, and congested, the congestion gradually ceasing as 
the intestine is traced towards the stomach. The intestine below 
the strangulated portion appears empty and contracted, but not 
congested. 

Remdt of strangulation when not relieved by toads or operation. 

When the strangulation is not relieved the intestine or omentum, 
as we have seen, oecomes gangrenous and sloughs or ulcerates, and 
the fsBcal contents of the intestine are extravasated into the sac. 
Extravasation of faeces into the general peritoneal cavity, howevi^, 
does not occur, as the intestine internal to the stricture becomes 
glued to the parietal layer of the peritoneum by adhesive inflam- 
mation. The irritation caused by the extravasated fsBces sets up 
inflammation of the sac, which extends to the surrounding tissues, 
and rapidly runs on to suppuration, and the fsBcal abscess thus 
formed ultimately opens upon the surface. The inflammation, 
moreover, generally spreads to the peritoneal cavity, and the patient 
dies of local or general peritonitis. 

XYII. 58. — Femoral hernia, in the male. The hernial sac and its 
contents have slonghed ; their remains are a pulpy mass, in which no 
distinction of parts can be recognized. Three portions of small intes- 
tine were protruded into the hernial sac. A portion of straw is passed 
into each of their orifices. 

Accidents liable to occfwr during aUempts ai reduction {Reduction en 

masse — Rupture of the sac) . 

During attempts at reduction of an inguinal hernia, either by the 
patient or surgeon, if too much force is used, the sac, as well as its 
contents, may 'be pushed back into the upper part of the inguinal 
canal or into the abdominal cavity, i, e, between the parietal layer 
of peritoneum and fascia transversalis (reduction en masse), the 
strangulation in either case remaining unrelieved. Or in other 
instances, as pointed out by Mr. Birkett, the posterior wall of the 
sac may be ruptured and the intestine forced through the rent 
into the subserous connective tissue behind the sac, the intestine, 
as in the former cases, being still constricted -by the neck of the 
sac. This latter accident is said by Mr. Birkett to occur most fre- 
quently in the congenital form of inguinal hernia. Although 
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'' reduction en masse'' is most frequent in cases of inguinal hernia, 
it sometimes happens in femoral hernia, a good instance of which is 
related by Mr. Bryant. 

XVII. 56. — Congenital hernia, for the reduction of which the operation 
was performed. At the front of the preparation is a portion of the 
hernial sac, which erbended from the inguinal ring into the scrotum, 
and within which some smaU intestine and the testicle are seen. At 
the back is another portion of the sac, which was found after death 
pushed back and inverted into the abdomen. 

It is probable that before the operation a portion of the hernial sac 
had been pushed backwards into the abdomen, and that in the opera- 
tion the strangulated intestine was pashed from the lower part of the 
hernial sac, which still remained external to the abdomen, into that 
part of it which was still within the abdomen. 

XYII. 68. — Inguinal hernia, for the reduction of which an operation 
was performed a short time before death. On one side of the prepara- 
tion there is a portion of the spermatic cord, and a little above it is an 
opening which, in the operation, was made into the inguinal canal. 
On the other side of the preparation is the hernial sac, extending 
downwards into the pelvis by the side of the urinary bladder, to which 
it was attached. In the upper part of this sac is a circular orifice ; 
this was the mouth of the sac through which the intestine passed from 
the cavity into the abdomen. The outer and larger opening in the sac 
was made in the examination of the parts after death. 

It is probable that the hernial sac, which now appears extending 
downwards into the pelvis, had originally been situated in the scrotum, 
and that in the efforts to reduce the hernia, previous to the operation, 
both the contents and the sac had been pushed into the cavity of the 
abdomen. The intestine in the sac was found mortified from the 
tightness of the stricture, which was formed entirely by the peritoneum 
at the mouth of the sac ; and it will be observed that by the displace- 
ment of the sac its mouth had become situated deep in the abdomen, 
at a great distance from the internal abdominal ring. 

Inflamed Hebnia. 

Irreducible hemiae, exposed as they necessarily are to injury, are 
liable to become inflamed, and are then generally spoken of as 
inflamed hemisB. The sac appears red, congested, swollen, and 
covered on its internal surface with inflammatory exudation. The 
contents of the sac are not materially affected. If the inflammation 
is long continued the sac becomes indurated, thickened, and con- 
solidated with the surrounding parts. 

XVll. 28. — Femoral hernia. The coverings of the sac are displayed 
by the separation of the fascia superficialis and fascia propria. Within 
the latter the sac itself is shown, covered with inflammatory material 
on its internal surface. The mouth of the sac is aboat a quarter of an 
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inch in diameter. The epigastric Tessels are situated three quarters of 
an inch from the outer border of the mouth of the sac. 

XYII. 35. — Oblique inguinal hernia. The sac and its coyerings are 
thickened, indurated, and consolidated by inflammation; and its 
internal surface is made rough by the deposit of inflammatory products 
upon it. 

Incabcbsated Hebnia. 

A hernia is said to be incarcerated when the protruded portion 
of intestine becomes obstructed by hardened f sBces, foreign bodies, 
flatus, &c. Such a condition is most commonly met with in irreducible 
hemise in old people. There is no specimen of it in the Museum. 



SPECIAL FORMS OP HERNIA. 

INGUINAL HERNIA. 

An inguinal hernia is one which escapes into or through the 
inguinal canal. There are two chief varieties, the oblique or 
external, and the direct or internal. 

Oblique ob Extebnal iNaxriNAL Hebnia. 

The oblique or external inguinal hernia is so called because it 
escapes ohliqvsly, leaving the abdomen by the internal abdominal 
ring, externally to the deep epigastric artery. When the hernia 
stops in the canal it is called incomplete, or from its resemblance 
to a bubo, a bubonocele ; when it passes completely through the 
canal and protrudes at the external ring, it is said to be complete, 
and is sometimes called a scrotal or a labial rupture, according as 
it descends into the scrotum or labium. Whilst traversing the 
inguinal canal the direction of the hernia is downwards, inwards, 
and forwards, but on emerging from the canal it passes downwards, 
inwards, and a little backwards. 

The coverings of an oblique inguinal hernia. 

The coverings of an oblique inguinal hernia vary slightly ac- 
cording as the hernia is complete or incomplete, and according as it 
occurs in the male or female. 

1. Coverings of a complete oblique inguinal hernia, a. In the male — 
The coverings of a complete oblique inguinal hernia in the male are 
seven. 1. Skin. 2. Superficial and deep fascia. 3. Intercolumnar 
fascia. 4. Cremasteric fascia. 5. Infundibuliform fascia. 6. Sub- 
peritoneal fat ; and 7. Peritoneum, which constitutes the sac. 
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B. In the female, — ^In the female the cremasteric fascia is wanting, 
otherwise the coverings are the same as in the male. 

XVII. 4. — Complete obliqne inguinal |hemia, the sac of which has 
just passed through the external abdominal ring; its cavity is laid 
open from the side, and its several coverings are displayed. A bristle 
is passed beneath the epigastric artery, where it passes on the inner 
margin of the internal ring, showing that the neck of the sac is 
external. 

2. Coverings of an incomplete ohlique inguinal hernia — male or 
female, — ^The coverings of an incomplete oblique inguinal hernia are 
the same in both male and female. They are : 1. Skin. 2. Superficial 
and deep fascia. 3. Aponeurosis of the external oblique (instead of 
the intercolumnar fascia, as in the complete). 4. Lowermost fibres 
of the internal oblique and transversalis muscles. 5. Infundibuliform 
fascia. 6. Subperitoneal fat. 7. Peritoneum. 

XYn. 5. Incomplete oblique inguinal hernia. Portions of the 
aponeurosis of the external oblique, and of the lower border of the internal 
oblique and transversalis muscles, are raised from their connections, to 
show the passage of the hernial sac through the internal inguinal 
ring. The coverings of the sac are displayed, and its cavity is opened. 

XYII. II. — Incomplete oblique inguinal hernia. The intestine is 
contained within the inguinal canal, the aponeurosis of the external 
oblique muscle is divided and turned upwards. The sac containing a 
small portion of strangulated intestine is opened from the front. The 
lower border of the internal oblique and transversalis muscles crosses 
over the neck of the sac. A bristle is passed under the epigastric 
vessels. 

Varieties of ohlique inguinal hernia. 

Several varieties of oblique inguinal hernia have been described, 
of which the following are the chief : — 1. The common form (or the 
inguino-scrotal of Birkett). 2. The congenital (or hernia into the 
vaginal process of the peritoneum of Birkett). 3. The infantile 
(or hernia into the funicular portion of the vaginal process of the 
peritoneum of Birkett). 4. The encysted congenital. 

1. The com/mon or a^uired form. 

In this variety the sac consists simply of a protrusion of peri- 
toneum into or through the inguinal canal, and when complete may 
extend into the scrotum or labium, according as it occurs in the 
male or female. The testicle can always be felt either below or in rare 
instances behind the hernia. 

XVII. 4. — Oblique inguinal hernia, the sac of which has just 
passed through the opening in the aponeurosis of the external oblique 
muscle. 
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Xyn. 24. — Oblique ingninal hernia, from a female. The sac has 
enlarged within the inguinal canal, and has thence extended through 
the opening in the aponeurosis of the external oblique muscle, so that 
it presents a bilocular form, part of the sac being lodged within the 
inguinal canal, part in the labium, and the two parts being in com- 
munication by a narrow canal, which lies within the external abdominal 
ring. The aponeurosis of the external oblique is reflected from the 
part of the sac which is in the inguinal canal, the neck of which part 
is crossed by the internal oblique and transversalis muscles. 

Cast from the subject of this hernia. No. 4. 

2. The congenital, or hernia into the vaginal process of peritoneum. 

In this variety the intestine descends into the vaginal process of the 
peritoneum, which is protruded in front of the testicle in the descent 
of that organ into the scrotum. Several varieties of congenital hernia 
are described, for an account of which the student is referred to the 
larger works on surgery. In the common variety the testicle is 
found in its normal situation in the scrotum, and is generally sur- 
rounded by and in contact with the hernia, but the testicle may be 
found in the abdomen, in the inguinal canal, or just external to the 
external abdominal ring, in which cases the hernia will be in- 
complete. 

In the female a similar congenital oblique inguinal hernia may 
occur, the intestine descending into a pouch-like prolongation of 
peritoneum, in front of the round ligament of the uterus (the 
canal of Nuck). 

XYII. 7. — Congenital hernia, from an adult. The roll of paper is 
passed through the inguinal canal into the cavity of the tunica 
vaginalis testis, in the place formerly occupied by the protruded 
intestine. 

XVII. 8. — A similar specimen. 

- XYII. 81. — Large congenital hernia. In consequence of the yielding 
of the tunica vaginalis at its lower part, the testicle is situated in the 
centre of the posterior wall of the sac. 

XVII. 38. — Congenital hernia, from an adult, for the removal of 
which an operation was performed. The testicle and the hernial sac 
are situated within the inguinal canal. 

XVI. 1. — Congenital inguinal hernia. The testicle has not passed 
through the inguinal ring; it was found within the canal, and is 
connected with the upper part of the hernial sac. It is smaller than 
natural, but its structure is healthy. The lower part of the epididymis 
is removed from the body of the testicle and passes down the posterior 
part of the hernial sac. The vas deferens also passes along the same 
part, and becoming small and very tortuous reaches nearly as far as 
the end of the epididymis just described. 
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XVII. 37. — ^A Tery large congenital hernia. The sac is diyided, as if 
by a deep constrictioii from below opwarda, into two portions, which 
commmiicate by a large oyal aperture at the upper part. The anterior 
division of the sac is the larger ; the posterior has the testicle at its 
inner and back part. 

3. The infantUe. 

In this variety the intestine, enclofled in its sac, descends behind 
the funicular portion of the tunica yagiiialis which has not been 
obliterated, so that when an operation is necessary three layers of 
peritoneum have to be cut through, yiz. the anterior layer of the 
unobliterated funicular portion of the tunica vaginalis, the posterior 
layer of the same, and finally the true sac. 

There is no specimen in the Museum. 

4. The encysted congenital. 

In this yariety the sac of the tunica vaginalis is separated from the 
general peritoneal cavity by adhesions. These adhesions yield to 
the pressure of some portion of intestine, and become elongated and 
invaginated before it into the still unobliterated portion of the 
tunica vaginalis. In this case, should an operation be necessary, 
the anterior layer of the tunica vaginalis and the spurious sac 
formed by the elongated adhesions would have to be cut through 
before the intestine could be exposed. 

Relaiion of the cord to the sa4: in oblique inguinal hernia. 

In recent cases the spermatic cord is situated behind the sac, but 
in old-standing cases its constituents may become separated and 
spread over the body of the sac. 

XYIL 29.— Two inguinal hemisB, one direct, the other oblique. On 
the right side the hernia is oblique, and has descended into the scrotum. 
The spermatic cord is behind the sac. 

XYII. 14. Oblique inguinal hernia, exhibiting the separation and 
displacement of the yessels of the spermatic cord in consequence of its 
pressure. The spermatic artery and the vas deferens are situated close 
together on the inner and posterior part of sac ; the spermatic veins 
are nearly an inch distant from them. Large fasciculi of the cre- 
master muscle are interlaced over the front of the hernial sac. 

Belative position of the rmga in oblique inguinal hernia of long standing. 
XVII. 71. — Oblique inguinal hernia, dissected to show the change in 
the relative position of the external and internal inguinal rings, in 
consequence of oblique hernia of long standing. In the front of the 
preparation the aponeurosis of the external oblique and the external 
ring are shown ; at the back, the pubic portion of the fascia trans- 
versalis, with its edge forming the internal boundary of the inner ring 
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whicli edge lies directly behind the middle of the opening of the external 
ring. 

Seat of the stricture. 

The stricture when external to the sac may be at the external 
ring, at the internal ring, or at any part of the inguinal canal. 
(Stricture within the sac, or in the neck of the sac itself, has already 
been illustrated under the head of the " Anatomy of Hernia," and 
will not further be referred to while discussing the seat of stricture 
in the special forms.) 

MdaMon of the epigastric artery to neck of the sac. 

The epigastric artery, in oblique inguinal hernia, is internal to the 
neck of the sac. 

XVII. 4. — Obliqne inguinal hernia : a bristle is passed beneath the 
epigastric artery, where it passes on the inner margin of the internal 
ring, i. e. internal to the neck of the sac. See also XYII. 29. 

XYII. 45. — Obliqne inguinal hernia, showing the injected epigastric 
passing round the inner side of the neck of the sac. 

Direct or Internal Inguinal Hernia. 

The direct or internal inguinal hernia is so called because it 
escapes directly through the external abdominal ring (without 
passing through the internal ring and inguinal canal) internal to the 
epigastric artery. 

Coverings of a direct or internal inguinal hernia. 

The coverings from without inwards are : — 1, skin ; 2, superficial 
and deep fascia ; 3, intercolumnar fascia ; 4, fascia transversalis ; 
5, sub- peritoneal fat ; and 6, peritoneum, which forms the sac. ' 
Sometimes the conjoined tendon forms one of the coverings ; 
usually, however, the hernia passes through that structure, or under 
or over it. 

It will be thus seen that the coverings of a direct hernia differ 
from those of an oblique in the absence in the former of the cre- 
masteric fascia and the substitution of the fascia transversalis for 
the infundibulif orm fascia. 

XVII. 30. — Direct inguinal hernia, incompletely protruded through 
the external inguinal ring. The fascia transversalis is protruded 
before it ; and immediately below the mouth of the sac, the peri- 
toneum lining the abdominal muscles is dilated into a wide pouch. 

XYII. 3. — Direct inguinal hernia, combined with hydrocele of the 
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tunica vag^alis testis, and a large membranous cyst or encysted 
hydrocele in the spermatic cord immediately above the testicle. The 
coverings of the hernial sac, which is situated above the hydrocele, are 
very thick. 

Relation of the cord to the eac in direct inguinal hernia. 

In internal or direct bernia tbe spermatic cord along witb tbe 
eremaster muscle lies external to tbe sac. 

XYII. 30. — Direct inguinal hernia. The spermatic cord is on the 
outer side of the sac. 

Seat of stricture. 

Tbe stricture may be situated at tbe external abdominal ring, or 
at tbe aperture in tbe conjoined tendon tbrougb wbicb tbe hernia 
bas passed. 

Relation of the epigastric artery to the neck of the sac. 

XVII. 29. — Two inguinal hemisB, one direct, the other oblique. On 
the right side, the hernia is oblique, and has descended into the 
scrotum. The epigastric artery is close to the inner margin of the 
mouth of its sac, and the spermatic cord is behind the sac. On the 
left side, the hernia is direct, having passed from the abdomen directly 
through the external inguinal ring. The epigastric artery is near the 
outer margin of the mouth of its sac ; and the spermatic cord is between 
the sac and the outer column of the external ring. The sac of this 
hernia is withdrawn from the covering of the fascia transversalis, 
which was protruded before it, and is inverted towards the abdominal 
cavity. 

FEMORAL HEENIA. 

Hernia is called femoral wben it escapes tbrougb tbe femoral 
ring. It first takes a direction downwards, tbrougb tbe femoral 
ring, into tbe femoral canal, and arriving at tbe sapbenous opening 
passes forwards tbrougb that aperture and tben upwards and 
outwards on to tbe aponeurosis of tbe external oblique muscle. 

XYII. 48. — Femoral hernia, in a male, dissected so as to show the 
peculiar form of the tumour. 

Coverings of a femoral hernia. 
Tbe coverings of a femoral bemia from without inwards are : — 
I, skin ; 2, superficial fascia ; 3, cribriform fascia ; 4, fascia propria 
(i. e. tbe anterior wcall of tbe femoral sbeatb) ; 5, subperitoneal fat ; 
6, peritoneum, wbicb constitutes tbe sac. 

XVII. 22. — Femoral hernia, of recent occurrence. On the front of 
the preparation the fascia propria is shown, laid open from the front. 
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and crossed above b j the semilunar edge of the fascia lata. At the 
back, the hernial sac is separated from the fascia propria, withdrawn 
from beneath the crural arch, and inverted towards the abdominal 
cavity. 

XVII. 26. — Femoral hernia, for the reduction of which the operation 
was performed. The coverings of the sac are displayed. The fascia 
superficiaiis is separated from the fascia propria. The fascia propria is 
also raised ; it is thick, and its internal surface is cellular. Within the 
&scia propria the remains of the sac are shown. 

Seat of stricture. 

The stricture may be at the superior coma of the saphenous 
opening (Hey's ligament), at Gimbernat's ligament, or at the deep 
crural arch. 

XYII. 25. — Femoral hernia, for the reduction of which the operation 
was performed. The sac has sloughed ; its remains are soft and black. 
The incision of the stricture has been carried from the anterior part of 
the sac directly upwards. 

XVn. 27. — Femoral hernia, for the reduction of which the operation 
was performed. The sac is collapsed and thickened. The incision of 
the stricture has been carried from the anterior part of the sac upwards 
and inwards. 

BdatwM of the neck of the sac. 

The neck of the sac is situated at the femoral ring, and has there- 
fore, in the supine position of the body, Poupart's ligament and, at 
some short distance, the spermatic cord above it, Gimbemat's 
ligament on its inner side, the femoral vein on its outer side, and the 
bone below it. 

Relation of arteries to the neck of the sac. 

There are usually no arteries of consequence in immediate relation- 
ship with the neck of the sac. "When, however, as frequently happens, 
the anastomosis between the pubic branch of the epigastric and the 
pubic branch of the obturator becomes enlarged, or when the 
obturator artery itself is given off directly from the epigastric, a 
large artery will be found winding round either the outer or the 
inner side of the neck of the sac. In the latter situation the artery 
is very liable to be wounded should an operation be performed, as 
the incision for the division of the stricture in femoral hernia is 
usually made either directly inwards or obliquely upwards and 
inwards. 

XVII. 55. — Two femoral hemisB, in the male, exhibiting different 
relations of the obturator artery to the mouth of the hernial sac. Both 

22 
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the obturator arteries arise by common trunks with the epigastric 
arteries. On the right side, the obturator artery descends to the 
obturator foramen close to the outer margin of the mouth of the sac. 
On the left side, the obturator artery in its course to the obturator 
foramen turns round the inner border of the mouth of the sac. On the 
right side, the common trunk of the two arteries is about a quarter of 
an inch long ; on the left, it is about three quarters of an inch long. 

XYII. 69. — Portion of a male pelvis, mth parts of the abdominal 
muscles, exhibiting the sacs of two femoral hemisB. On each side the 
obturator artery, arising with the epigastric by a common trunk, about 
half an inch long, turns round the inner border of the sac ; while the 
obturator vein, arising separately from the epigastric, passes round the 
outer border. 

Umisudl forma of femoral hernia. 

Several rare forms of femoral hernia have been described. Of 
these the "femoral hernia through Gimbernat's ligament" (or** the 
hernia of Laugier," as it is sometimes called after Laugier, who 
was the first to describe it) alone is represented in the Museum. 

XYII. 52. — Femoral hernia. A small peritoneal sac has been pro- 
truded between the fibres of Gimbernat's ligament. A bristle is passed 
beneath the portion of the ligament which intervenes between this 
peritoneal sac and the space through which the femoral hernia usually 
passes. 

The author is not aware that the variety seen in the following 
specimen has been described : 

XVII. 75. — Femoral hernia. In the peritoneum covering the femoral 
ring there are the orifices of two distinct hernial sacs close together. 
The outermost of these sacs extends beneath the semilunar edge of the 
fascia lata, and over the femoral vessels. The inner sac is so small 
that it does not protrude behind Poupart's ligament. 

UMBILICAL HERNIA. 

An umbilical hernia is one that escapes through the umbilical 
ring, or through an aperture in the linea alba in the neighbourhood 
of the umbilicus. 

The sac always consists, according to Mr. Birkett, of a protrusion 
of the parietal layer of the peritoneum, and never, as is sometimes 
stated, of a natural protrusion of the peritoneum, through the 
umbilical ring. 

"In infants the protruding viscus pushes before it that por- 
tion of the parietal peritoneum lying immediately behind the 
aperture through which the umbilical vessels enter the abdominal 
cavity. The hernial sac is thus formed before the closure of the 
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ring is effected, and may pass into the connective tissue of the cord 
itself before that structure has separated." In youth the hernia 
dilates the partially closed ring and so escapes. In adults it passes 
between the fibres of the linea alba in the neighbourhood of the 
umbilicus (Birkett). An umbilical hernia is generally of large 
size, and of a somewhat globular or irregularly lobulated shape, and 
nearly always extends in a direction downwards towards the pubes. 
The sac is generally yery thin and attenuated, often lobulated 
and frequently cribriform, or altogether deficient in places. The 
contents of the sac usually consist of omentum and of a small 
knuckle of intestine, which often lies concealed by the omentum 
near the neck of the sac. 

Series A. 184. — A congenital umbilical hernia. The lower end of the 
ileum, the csecum, and the ascending colon, are protruded through the 
umbilicus, and were contained in a cavity bounded by the extended 
substance of the umbilical cord. 

XVII. 34. — Portion of the abdominal muscles, exhibiting a large 
circular opening in the linea alba through which an umbilical hernia 
was protruded. 

XVII. 82. — Portion of the anterior wall of an abdomen, exhibiting a 
large umbilical hernia. The hernial sac is divided by deep constric- 
tions into three parts of unequal size. It is filled by omentum. 

XVII. 33. — ^Part of a large umbilical hernia, the sac of which 
presents many irregular pouches, and appears in some parts deficient. 

Coverings of an umhUical hernia. 

The coverings of an umbilical hernia are generally very thin and 
adherent to one another. 

They are : — 1, skin ; 2, superficial and deep fascia, with a very 
thin layer of fat between them ; 3, fascia transversalis ; 4, peri- 
toneum, which constitutes the sac. It must not be expected, 
however, that these coverings can always be demonstrated in prac- 
tice. They become so attenuated and adherent to one another, 
or even perforated in places, that the contents of the hernia are often 
in contact with the skin, or merely separated from it by a thin 
layer of fascia. 

XVII. 46. — Section of an umbilical hernia containing omentum. The 
omentum is firmly adherent to the sac, except in one situation, where 
part of the sac being deficient, the omentum is in contact with the skin. 

OBTURATOR HERNIA. 
An obturator hernia is one that escapes through the obturator 
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foramen. The hernia leaves the pelyis through the aperture for the 
obturator artery and nerve in the upper and outer part of the 
obturator membrane. It either pushes the obturator eztemus 
muscle before it, or it passes over the upper border or through the 
fibres of that muscle and protrudes under the pectineus behind and a 
little to the inner side of the femoral vessels. The obturator nerve 
and artery are generally above the neck of the sac, but their posi- 
tion is not constant ; sometimes the nerve is a little to the outer, and 
the artery a little to the inner side of the hernia. The sac, which is 
always an acquired one, is formed of the parietal layer of peri- 
toneum which lines the cavity of the pelvis. The contents of the 
sac have generally consisted of small intestine, frequently of a small 
portion only of the circumference of the intestine ; other viscera, 
however, have been found in the sac : the intestine has frequently 
been found adherent to the walls of the sac. 

The eoveringa of an obturator hernia are : — I, skin ; 2, superficial 
and deep fascia ; 8, pectineus muscle ; 4, external obturator fascia ; 5, 
obturator eztemus muscle (occasionally) ; 6, pelvic fascia; 7, peri- 
toneum, which forms the sac. 

XVII. 84. — Portion of the front and right side of a pelvis, exhibiting 
the Bao of a small hernia through the obturator foramen. The sac is 
protruded above the upper edge of the obturator extemus muscle and 
below the obturator nerve. The vas deferens runs round the upper 
and outer border of the neck of the sac. 

From a young man who died with pulmonary phthisis. 

XVII, 90. — A portion of the left side of the pelvis, showing a part of 
the ileum, enveloped by omentum, protruded with its peritoneal sac 
beneath the obturator externus, lying between the muscle and the 
obturator fascia. The obturator artery and nerve lie immediately above 
the hernial sac, the artery being towards its inner and the nerve 
towards its outer side. 

The intestine was closely adherent to its peritoneal sac ; but there 
hud not been sufficient constriction to cause its strangulation, and it 
was doubtful whether the obturator hernia had been from the com- 
mencement of the case the sole cause of the constipation and its 
accompanying symptoms. 

From a woman aged forty-seven, who laboured under constipation of 
three weeks' duration, with its ordinary consequences, amongst which 
were frequent vomitings of fluid having a strong fsBcal odour. There 
existed an omental hernia protruded beneath Foupart's ligament into 
the thigh, where the omentum had become fixed by adhesions to 
the peritoneal sac protruded with it. Upon this omental hernia an 
operation was performed with the effect of replacing the protruded 
omentum into the abdomen. From this period the symptoms abated 
in severity, but without any action of the bowels having been obtained. 
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Subsequentlj, bowever, the symptoms returned with increased severity, 
and the patient sank three weeks from the commencement of the 
constipation. 

DIAPHRAGMATIC HERNIA. 

A diaphragmatic hernia is one that protrudes through the 
diaphragm into the thoracic cavity. The aperture in the dia- 
phragm through which the viscus escapes may be a wound or lace- 
ration, or may be due to some congenital deficiency, or to the enlarge- 
ment of one of the natural openings. The hernia has usually been 
observed on the left side, the liver tending to prevent any 
protrusion taking place on the right. The stomach or transverse 
colon is the viscus that usually escapes ; but other portions of the 
intestine, the omentum, and even the pancreas, have occasionally 
constituted the hernia. There is no peritoneal sac in dia- 
phragmatic hernia ; the viscus commonly passing into the pleural 
cavity, or, as in XTT. 141 (a unique case), into the pericardium. 

XYII. 70. — Diaphragmatic hernia. The preparation exhibits a por- 
tion of the left lateral half of the diaphragm, in which there is a large 
opening, presumed to have existed from birth. Through this opening, 
parts of the arch of the colon, omentum, and pancreas, protruded into 
the chest. The strangulation of the intestine by the margin of the 
opening was the cause of death. 

The patient, a lad nineteen years old, died with complete obstruction 
of the intestines of three days' duration. 

XYII. 74. — Diaphragmatic hernia, the consequence of a stab- 
through the diaphragm six months before death. Through the aper- 
ture in the diaphragm a large portion of the jejunum and ileum, and a 
part of the arch of the colon, have been protruded. 

The patient was a man thirty-one years old. He was always healthy 
till he stabbed himself below the left nipple. The wound was not 
considered dangerous, but after it he had several severe attacks of 
obstruction of the intestines, the last of which was fatal. 

XII. 141. — Pericardial diaphragmatic hernia of the omentum. In 
the skin over the cardiac region a transverse linear scar, nearly an inch 
in length, was found, a couple of inches below, and about the same 
distance to the right of the nipple ; and corresponding with the position 
of this scar, the structures occupying the space between the fifth and 
sixth ribs were found thinned and depressed. At the same spot a piece of 
the cartilage of the fifth rib lay partly separated from its former connec- 
tions. AU the parts had, however, long healed, the wound, probably 
a stab, having been almost certainly inflicted many months or years 
before. The hernia was doubtlessly a consequence of a wound of the 
floor of the diaphragm, inflicted at the same time as the wound in the 
chest-walls. 
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VBNTEAL HERNIA. 

A Yentral hernia is one that protrudes through the abdominal 
walls in situations other than those of the hemiee already described. 
In the majority of cases the protrusion occurs in the linea alba, 
either above or below the umbilicus ; more rarely in the linea 
semilunaris, in the angle formed by the costal cartilages and the 
ensiform cartilage (epigastric hernia), or in the lumbar region 
(lumbar hernia). 

The coverings when the hernia occurs in the linea alba are skin, 
superficial and deep fascia, fascia transversalis, subperitoneal fat, 
and peritoneum. 

XVII. 36. — Two hemi^B in the linea alba above the umbilicus. The 
superior and larger sac contains omentum; the lower one is empty. 
Below the smaller sac is a hole in the linea alba, thi*ough which the fat 
protrudes. 

Other rare forms of hernia, such as ischiatic, perineal, rectal, 
pudendal and vaginal, occur. There are no specimens of any of 
these in the Museum. 
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Pbbfobation of thb Goats of the Bectxtm by a Metallic 

Olystee-pipe. 

XVI. 36. — Portion of a rectum from a young person. A quill is 
passed through an aperture in the upper part of the intestine, where it 
is covered by peritoneum; this aperture was made by the end of a 
metallic clyster-pipe^ The clyster was injected into the peritoneal 
cavity and produced fatal peritonitis. 

XYI. 93.— The rectum> uterus, and vagina of a child five years old. 
Ten months before death, in the attempt to administer an enema, a 
clyster-pipe was forced through the adjacent walls of the rectum and 
vagina. At the part thus injured there is a small depression in the 
wall of the vagina, and a long, pale irregular cicatrix in that of the 
rectum. 

FiSSUBB OF THE AnUS. 

By fissure of the anus is meant a small crack or oval ulcer in the 
folds of mucous membrane surrounding the anus. There is no 
specimen in the Museum. 

Ulcebation of the Beotxtm. 

Ulceration of the rectum may be simple, syphilitic, dysenteric, or 
cancerous. 
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Simple Ulceration, 

Simple ulceration is generally superficial and limited in extent, 
but it may penetrate deeply, occasionally perforating the walls of 
the rectum, and causing ischio-rectal abscess and fistula. Mr. 
Bryant relates five cases in which it extended into the bladder (an 
example of such a perforation of the bladder is seen in one of the 
following specimens, XVI. 34), and in XVI. 69 the ulceration has 
made its way into the peritoneal cavity. The ulceration, moreover, 
may sometimes be widely diffused, spreading over a considerable 
extent of the surface of the mucous membrane, as is shown in 
XVI. 52, 69, and 64. 

The edges of the ulcers when distinct are usually neither indurated 
nor nodular, and their base does not, as a rule, show any thick- 
ening. When the ulceration is superficial the submucous tissue 
and muscular coat, with the exception of being slightly thickened, 
are not affected. 

XVI. 52. — ^A rectum, in which there is diffase superficial ulceration 
of the mucous membrane. A portion of the mucous membrane is 
separated from the muscular fibres, which are thickened and increased 
in firmness. 

XVI. 64 — ^The rectum of a girl twenty r five years old. Its mucous 
membrane is entirely removed by ulceration for several inches above 
the anus ; and above the ulcerated part it is slightly thickened. The 
muscular and other coats of the intestine are thicker and denser than 
is natural, but exhibit no other morbid alteration of their tissue. 

XVI. 34. — Portion of a rectum. ' Just above the anus there are 
numerous ulcerated apertures, which lead into short fistulous passages 
in the surrounding tissues ; one of these penetrates the 'coats of the 
bladder. 

XVI. 69. — A rectum. The whole of the mucous membrane for 
about nine inches above the anus is removed in consequence of ulcera- 
tion. On the surface thus exposed there are several apertures, which 
lead to fistulous passages in the tissues around. Upon the anterior 
aspect of the rectum there is one aperture higher up than the rest, 
which passes through the walls of the rectum, and which opened 
directly into the peritoneal cavity. The patient from whom the 
specimen was taken died from peritonitis. 

Syphilitic ulceration. 

Syphilitic ulceration of the rectum is generally associated with 
the growth of condylomata or mucous tubercles about the anus. 

"The affection," says Sir James Paget, in a clinical lecture 
(* Med. Times and Gaz.,' 1865), " commonly extends from the 
anus, as if by continuity with the excrescences, to about five inches 
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above the rectum ; but it is rarely so marked in the first inch of 
the rectum as it is higher up." The characteristic appearance of 
the ulceration is well seen in the following specimen. The small, 
regular, round, or oval ulcers seen there in the colon are very 
suggestive of the breaking down of gummata in the mucous and 
submucous coats. 

XYII. 132. — ^The rectum and adjacent portion of the colon, laid 
open, showing syphilitic ulceration of the mucous membrane. The 
whole mucous membrane of the rectum is destroyed, except in one 
small patch, which is thickened and opaque. The exposed submucous 
tissue is uneven, tuberculated, and thickened by infiltration. On the 
mucous membrane of the colon there are ulcers of regular, round, or 
oval shape, from one-sixth to about two-thirds of an inch in diameter, 
with clean, sharply cut, scarcely thickened edges, surrounded by 
healthy or only too vascialar mucous membrane. Their bases are, 
for the most part, level, flat, or with low granulations resting on sub- 
mucous tissue, nowhere penetrating to the muscular coat, with no 
marked subjacent thickening or hardening. On some of them are 
ramifying blood-vessels; on some few there is, at the centre of the 
base, a small island of mucous membrane. At some places two or 
more of these ulcers, extending and uniting, have coalesced into a large 
ulcer of irregular shape. By such coalescence some of the ulcers in 
the lower part of the colon are continuous with the ulcerated surface 
of the rectum, " making it probable that at first similar forms of ulcers 
may have existed in the rectum, though now superadded thickening 
and partial scarring have destroyed nearly aU traces of any primary 
shapes of ulcer" (Paget, 'Med. Times and Gazette')- No ulcers were 
found in the caecum, or in the small intestine, except one very small 
and of rather doubtful character in the ileum. 

From a woman, aged twenty-eight, who had contracted syphilis seven 
years previously. 

In the clinical lecture before referred to, Sir James Paget, in 
reference to the ulcers in this specimen, says : " The only question 
as to the diagnosis of these ulcers may be whether they are syphilitic 
or tuberculous. They are so different from all the forms of catarrhal, 
follicular, typhoid, dysenteric, and cancerous ulceration of the 
rectum, that there is no need to compare them ; but from the tuber- 
culous they must be distinguished, not so much because of any near 
resemblance between them, but because the patient had tuberculous 
disease of the lungs, and was therefore not unlikely to have it in 
the intestines." 

'* The shape and characters of the ulcers are quite unlike those of 
intestinal tuberculosis ; they are regular, with sharp, even, well- 
defined edges, with level bases ; they are not excavated ; they do 
not extend through the submucous tissue ; their edges are no- 
where eroded or undermined, sinuous, thickened or brawny, or 



FISTULA IN ANO. 345 

infiltrated ; the subjacent and intervening structures appear 
healthy, except at the rectum. These ulcers are not grouped, and 
when, by extension and coalescence, they have lost their first shape, 
they have acquired one altogether irregular, and have in no instance 
even tended towards that girdle-like shape encircling the canal of 
the intestine, which is so characteristic in the large coalesced tuber- 
culous ulcers." 

XYI. 138. — ^The rectum of a woman, aged thirty, affected by what 
was supposed to be tertiary syphilitic ulceration. 

XYI. 139. — A portion of the large intestine, from the same patient, 
showing the alternation of a healthy with a diseased tract of mucous 
membrane. 

Dysenteric ulceration. 

There are no specimens of dysenteric ulceration of the rectum in 
the Museum. The characters of the dysenteric ulcer, however, are 
well seen in several specimens of dysenteric ulceration of the colon, 
the common seat of the affection (XVI. 108 to 116, 126, Ac). 

Cancerous tdceration. 

For description and specimens of cancerous ulceration see 
" Cancerous Stricture of the Eectum." 

FiSTTTLA IN And. 

Fistula in ano may be defined as a fistulous tract by the side of 
the rectum, left by the contraction of the cavity of an ischio-rectal 
abscess. 

The way in which an ischio-rectal abscess, and consequently a 
fistula, is produced was long a matter of controversy. Sir 
Benjamin Brodie held th^ opinion that all ischio-rectal abscesses 
were the result of ulceration of the mucous membrane, and subse- 
quent perforation of the walls of the rectum and escape of fseces 
into the ischio-rectal fossa, and, therefore, that all fistulse commu- 
nicated with the rectum. Others, however, maintained that an 
abscess might form in the ischio-rectal fossa from causes other than 
perforation of the rectum, such as various constitutional condi- 
tions of the patient, blows or kicks upon the nates, &c., and, there- 
fore, that should a fistula result from the imperfect healing of 
such an abscess it need not necessarily communicate with the 
bowel. 

It is now universally recognized that an abscess, and conse- 
quently a fistula, may be produced in either way, and that an 
internal opening does not always exist. It is difficult, however, in 
the living to be quite sure that there is no internal opening. In 
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the Museum there are two specmieiis in which its absenoe is 
clearlj demonstrated. 

A recognition of the fiict that an ischio-rectal abscess may be the 
result of causes other than ulceration and perforation of the 
rectum is of importance, for should such an abscess be opened 
earlj it may be prcTcnted from making its way into the rectum, 
and under appropriate treatment may completely and soundly heal 
without the production of any fistula ; whereas should the opening 
be delayed until the abscess points externally it will certainly by 
that time haye burst into the bowel, and a fistula will be the 
result. 

Some authors declare that a fistula is more often the result of a 
cutaneous abscess situated over the ischio-rectal fossa, than of 
a true ischio-rectal abscess ; but as such a difference of situation is 
one merely of degree and not of kind it is hardly worthy of 
recc^piition. 

The frequent termination of an ischio-rectal abscess in a fistula 
is due to the constant action of the sphincter and the contraction 
of the leyator ani during de&ecation, which preyent the walls of the 
contracted abscess-cayity from uniting. After the fistula has 
existed some time the smooth membrane with which it becomes 
lined is an additional hinderance to the healing process. 

Fistulse are divided into complete, blind external, and blind 
internal. A complete is one which opens externally upon the 
cutaneous surface and internally into the bowel. A hUnd external 
is one that opens on the cutaneous surface, but has no internal 
opening into iiie bowel. A blind intemal is one that opens into the 
bowel, but has no external opening upon the cutaneous surface. 

As a fistula is the result of the contraction of an ischio-rectal 
abscess it will be lined when first formed by granulations, but 
after it has existed some time its waUs become hard, indurated, and 
lined by a smooth shining membrane. 

In direction the fistula usually extends obliquely upwards and 
in¥rards on one side of the rectum, and when complete generally 
opens into the gut immediately aboye the intemal sphincter. 
Occasionally, howeyer, it extends for some distance aboye the 
intemal opening in the form of a cul-de-sac by the side of the 
rectum. Occasionally the intemal opening has been found as high 
as three or more inches up the rectum, and occasionally two 
intemal openings haye existed. Secondary fistulsB frequently 
burrow beneath the skin of the peiinseum and buttock, forming 
angles, as it were, with the deep fistula. There is usually but one 
external opening, but occasionally there may be . seyenJ. When 
single the opening is usually about half an inch from the yerge of 
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the anus, but it may be at some distance from the anus, or close to 
it, and so enveloped in the loose folds of integument that it is often 
difficult to discover it. It may be little more than a minute aperture, 
only discernible by the slight discharge which oozes from it, or it 
may appear as a minute hole slightly elevated on a papilla. 

The internal opening is often difficult to find ; it generally lies 
hidden in the fold of mucous membrane immediately above the 
sphincter. 

A fistula is often associated with cancerous or other form of 
stricture of the rectum. 

Complete fistula. 

XVI. 50. — Portion of a rectum, with a fistula extending for two 
inches upwards on its exterior, and then suddenly opening into its 
cavity. The passage appears lined by a smooth membrane, like the 
mucous membrane of the rectum itself. 

Blmd external fistula, 

XYI. 35. — Portion of a rectum, exhibiting a fistula which extends 
from the anus upwards between the fibres of the levator ani muscle 
and the longitudinal muscular fibres of the intestine. A bristle is 
passed through the fistulous passage ; it does not open into the 
rectum. 

XVI. 46. — Portion of a rectum, with the anus. Irregular and 
branched fistulous passages, whose course is indicated by bristles, 
extend in various directions around the exterior of the rectum, but 
none of them open into it. They appear lined by soft and smooth 
membrane. 

Blind internal fistrda, 

XYI. 34. — Portion of a rectum. Its coats are generally and greatly 
thickened, indurated, and consolidated with each other and with the re- 
maining parts. Just above the anus there are numerous ulcerated 
apertures with smooth edges, which lead into short fistulous canals in 
the surrounding indurated tissues. One of these canals extends beyond 
this tissue through the coats of the bladder into its cavity. 

H^MOBBHOIDS OB PiLES. 

Hsemorrhoids or piles may be defined as swellings about the 
anus, the result of the dilatation or varicose state of the hsemor- 
rhoidal veins. Before studying the specimens illustrating the 
anatomy of piles the normal arrangement of the hsemorrhoidal 
veins should be noticed (see Physiological Series, XH. 14). The 
hsemorrhoidal plexus is situated between the mucous and muscular 
coat of the lower, part of the rectum, and extends from the .inner 
margin of the external sphincter for about three quarters of an 
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inch up the gut. The yeins are arranged in clusters, principallj 
longitudinally, anastomosing with one another by transverse loops. 
Above, they communicate through the middle and superior hemor- 
rhoidal, the inferior mesenteric, and splenic veins with the portal 
vein, aU of which are destitute of valves ; below, branches perforate 
the internal sphincter, establishing a communication with the 
subcutaneous veins (the external hemorrhoidal) around the 
margin of the anus, which terminate in the internal pudic. The 
peculiar anatomical arrangement of the hsemorrhoidal veins ; the 
absence of valves in the veins through which they communicate 
with the portal vein, whereby they have to sustain the whole 
weight of the column of portal blood ; and their situation between 
the muscular and mucous coats of the rectum, so that they receive 
but little support during defaecation, should be noted, as these 
conditions constitute the chief predisposing causes of hsemorrhoids. 

Haemorrhoids consist at first of little more than dilated hsemor- 
rhoidal veins, and appear as swellings situated around the margin 
of the anus external to the sphincter, or in the interior of the lower 
part of the rectum; but after they have existed some time the 
vein-walls become hypertrophied, and the connective tissue sur- 
rounding the dilated veins becomes infiltrated and thickened. They 
then appear composed in great part of connective tissue and 
a number of small blood-vessels. From the fact that hsemorrhoids 
are occasionally produced quite suddenly, it is probable that they 
may in some cases be due to rupture of a vein and extravasation of 
blood into the connective tissue around. When situated without 
the sphincter they are covered in part by skin and in part by 
mucous membrane, and are called external hsemorrhoids ; when 
situated in the interior of the rectum they are covered only by 
mucous membrane, and are called internal hsemorrhoids. 

External JuBmorrhoida occur in two forms — either as soft, globu- 
lar, pinkish-blue swellings, or as moderately firm fleshy tumours : 
the former are composed of varicose and dilated veins containing 
fluid or clotted blood ; the latter, which are the result of secondary 
changes occurring in the former, consist of thickened skin and 
infiltrated connective tissue with small vessels ramifying in them. 

XVI. 43.— Portion of a rectum with hsemorrhoids. The snrfiuse of 
the hssmorrhoids are formed partly by the mucous membrane of the 
rectum and partly by the external integuments, thickened and raised 
in irregular folds around the margin of the anus. 

Internal hcemorrhoida (i.e. those occurring within the sphincter) 
are identical in their nature with those situated externally ; they 
present certain peculiarities in appearance, however, inasmuch as 
they are covered with mucous membrane, and not with skin. They 
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occur in many forms. They may consist merely of the smaller 
hemorrhoidal veins dilated and varicose, giving to the mucous 
membrane a dark purplish colour, and rendering it liable to become 
prolapsed during defsBcation ; or they may form either slightly raised, 
flattish and oblong, or distinctly globular pedunculated swellings. 
These swellings may be very vascular from the congested state of 
the mucous membrane covering them (bleeding piles) ; or if the 
mucous membrane has become thickened they appear firm and 
fleshy, of a reddish-brown colour, and do not easily bleed. The 
bleeding appears to take place from the small arteries in the mucous 
membrane, and not from the dilated veins. The globular kinds have 
often a distinct artery entering at their base, which may bleed freely 
if the pile is excised. 

Internal heemorrhoids are liable to be protruded during defeeca- 
tion, and to become strangulated by the sphincter, causing much 
pain and irritation. If not soon reduced the constricted part may 
become gangrenous and separate. 

Whether external or internal, haemorrhoids may become inflamed 
and suppurate. They are also frequently associated with fissure, 
fistula, prolapse, or other affections of the rectum. 

XVI. 38. — A rectum, around the lower part of which the veins, 
dilated into h»morrhoidal tumours, have been filled with wax iigected 
into the inferior mesenteric vein. 

XVI. 27. — Portion of a rectum. At its lower border the mucous 
membrane is raised in folds and lobular tumours by the hsamorrhoidal 
enlargement of the subjacent veins. 

XVI. 119. — ^A prolapsed rectum. A section has been made thi*ough 
the anterior wall, in which numerous clots of blood are conspicuous 
and denote the situation of dilated hsemorrhoidal veins. 

XVI. 103. — A pyriform clot of blood, firm and dark, which was 
removed from a dilated portion of an hasmorrhoidal vein. 

Pbolapsus Ani. 

Prolapsus ani is the name given to the protrusion of the lower 
part of the rectum through the anus. It may result from a 
relaxed state of the sphincter ani, or from straining in consequence 
of constipation, diarrhoea, haemorrhoids, stricture of the urethra, 
stone in the bladder, polypus or ascarides in the rectum, &c. It is 
most frequently met with in children. 

The protrusion commonly appears as an irregular ring of mucous 
membrane, or, when much of the rectum is protruded, as an elon- 
gated cylindrical swelling slightly inclining to one side with a 
central depression at its lowest part. 

The lateral inclination and retraction of its lowest part is due to 
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the dragging of the meso-rectmn, which is, of course, drawn down 
when much of the rectum is protruded. This dragging of the 
meso-rectum also accounts for the slit-Hke appearance which the 
aperture at the bottom of the central depression (the entrance into 
the bowel), sometimes assumes. When recent the protruded part 
has the colour of healthy mucous membrane, but if not soon reduced 
it becomes livid and congested in consequence of the constriction of 
its blood-vessels by the sphincter ; in old-standing cases it becomes 
indurated and leathery from exposure, approaching in character to 
skin. The protruded portion in some cases is ulcerated. Pro- 
lapse of the rectum may be distinguished from a protruding 
polypus by the aperture in the centre of the prolapsed gut, and 
from an intussusception of the rectum or other part of the intestine 
protruding through the anus by the mucous membrane in the case 
of prolapse being continuous with that of the sphincter, whereas 
in intussusception a sulcus exists between the protruded part of the 
bowel and the sphincter. 

XYI. 119. — A prolapsed rectum. The muoons lining of the most 
dependent portion is much thickened, forming great part of the fibro- 
cellular mass which protruded through the anus. A section has been 
made through the anterior wall, showing this thickened portion, in 
which numerous clots of blood are conspicuous, and denote the 
situation of dilated hemorrhoidal veins. 

Polypi op the Bectum. 

Polypi occur as pear-shaped pedunculated growths springing 
from the submucous tissue of the rectum, and more commonly 
from that of the lower and posterior portion. They are covered 
with the mucous membrane, which they resemble in colour, and are 
generally very vascular, giving rise to frequent hsBmorrhages, espe- 
cially in children. They are usually single, and vary from the size 
of a pea to that of a large nut. Their peduncle, which is generally 
slender, is often more than an inch in length, allowing them to pro- 
trude externally during defsecation. In structure they differ and 
have been divided into the soft or glandular, and the hard or 
fibrous ; the former variety mostly occurring in children, the latter 
in adults. 

The gelatinous, soft, or glandular, approach the myxomata or ade- 
nomata in structure, and are composed of a number of follicles lined 
by cylindrical epithelium bound together by soft mucoid connective 
tissue. Their peduncle is generally soft and readily broken. 

XYI. 95. — Sections of a polypus of the rectum. It is an oval 
flattened mass, about two-thirds of an inch in its greatest diameter. It 
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was attached by a very slender pedicle, nearly an incb long, to the 
anterior wall of the recttlm jnst above the margin of the sphincter. It 
protruded at the anus, covered with high-coloured mucous membrane 
that was tinged with blood. The texture was firm, greyish, very 
succulent, and it included a few small cavities full of a clear, yellowish, 
viscid fluid. In minute structure it appeared in every part composed 
of disorderly clusters of small tubular glands like those of the natural 
mucous membrane of the rectum. The clusters of glands were parti- 
tioned by small quantities of fibro-cellular tissue. The patient was a 
boy, four years old. The growth had been observed six months. 

XVI. 130. — ^A large polypus of the rectum from a man aged forty. 
Symptoms had existed for ten years, and for two or three years the 
faeces had never passed without much straining and discharge, occa- 
sionally of blood. Before removal the polypus could be felt in the 
rectum, nearly four inches from the anus, attached to the posterior 
wall of the bowel. When protruded by long straining it appeared as 
an irregular spheroidal mass, lobed, moderately firm, but brittle, about 
two and a half inches in its chief diameter, and like the adjacent mucous 
membrane readily but not freely bleeding. Its base of attachment 
seemed to be rather more than an inch in diameter. 

Under the microscope the tumour was seen to be composed of small 
cells like gland-cells and a small quantity of fibro-cellular tissue. 
Numerous papillsB were found with loops of capillaries in their interior, 
and covered with cylindrical epithelium. Upon a careful examination 
of the rectum a short time after the removal of the tumour no trace of 
it could be discovered. 

XYI. 134. — ^A fibro-gelatinous polypus removed from the rectum of 
a gentleman about forty years old. 

The hard or fibrous are composed almost entirely of fibrous tissue, 
and their peduncles are tough and not readily broken. 

XVI. 124. — A fibrous polypus removed from the lower part of the 
rectum. It is covered with a structure resembling mucous membrane, 
which, however, over portions, has the character of conmion integu- 
ment and long silken hairs grow frx>m its surface. 



Villous Tumours. 

Villous tumours of the rectum are rare; they resemble the 
villous growths in the bladder, and, like these, are of true papillo- 
matous structure. They spring from the mucous membrane, and 
give rise to frequent hsBmorrhage. There is no specimen of them 
in the Museum. 

Stbictube. 

Stricture of the rectum is commonly divided into simple and 
malignant. 
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Simple Hridure. 

Simple stricture is caused either by the fibroid contraction of 
inflammatory products resulting from inflammation of the mucous 
and submucous coats, or by the contraction of cicatrices following 
ulceration or injury of the bowel. Syphilitic and dysenteric ulcera- 
tion more frequently give rise to stricture than simple ulceration, as 
they involve the submucous coat, and in the case of dysenteric ulce- 
ration the muscular coat also ; whereas simple ulceration is usually 
confined to the mucous membrane. There is a specimen in the Mu- 
seum exhibiting a permanent stricture without any visible change of 
structure, attributed to contraction of the muscular coat. 

The stricture may involve a small portion only of the intestine, 
assuming a ring-like form, when it is caUed annular ; or it may 
include an inch or more of the gut. 

The strictured portion of the bowel is composed in great part of 
fibrous tissue. 

Simple stricture is most commonly met with from one to two 
inches from the anus, but it may also occur at the junction of the 
first and second portions of the rectum, i. e, from four to five 
inches from the anus, and at the junction of the sigmoid flexure 
with the rectum. 

XVI. 131. — Portion of a rectum, the cavity of which, at its upper 
part, is contracted to a quarter of an inch in diameter, without any 
visible change of structure. The c6ntraction includes about an inch of 
the length of the intestine ; it was probably occasioned by the action of 
the muscular fibres. 

XYI. 32. — Portion of a rectum exhibiting a very close annular 
stricture between two and three inches from the anus. 

XVI. 139. — A rectum, with a portion of the sigmoid flexure of the 
colon. The rectum presents an annular contraction with thickening, 
induration, and superficial ulceration of its coats in the line of its 
junction with the sigmoid flexure. The contraction of the rectum was 
so close and firm that a finger could not be passed through it. The 
sigmoid flexure is dilated and hypertrophied. Except at the «.T)nnlq.r 
contraction the rectum is healthy. 

XVI. 140. — Annular stricture of the rectum, situate eight inches 
from the anus, and polypoid thickening of the mucous membrane at 
the seat of stricture, causing nearly complete obstruction of the canal. 
Microscopic examination showed that the thickening of the mucous 
membrane was not cancerous. From a patient (female, aged fifty-six) 
on whom the operation of colotomy was performed on the right side 
for the relief of obstruction caused by the stricture. The patient died 
on the day following the operation from peritonitis. 

XVI. 98. — Portion of the sigmoid flexure of a colon, presenting an 
ftTiTi^^^^T* constriction, at which its canal is reduced to a quarter of an 
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inch in diameter. The constriction occupies about half an inch of the 
length of the canal ; on its exterior it is marked by a drawing inwards 
of the wall of the intestine, as if a cord had been tied round it ; and 
within, there is no appearance of morbid growth ; the mucous mem- 
brane is only slightly raised and villous. A piece of omentum is 
adherent to the exterior of the intestine at the strictured part ; -and all 
the tissues engaged in it appear indurated and confused. 

XVI. 93. — The rectum, uterus, and vagina of a child five years old. 
Ten months before the death of the child, in the attempt to administer 
an enema, a clyster-pipe was forced through the adjacent walls of the 
rectum and vagina. At the part thus injured there is a small depres- 
sion in the wall of the vagina, and a long, pale, and irregular cicatrix 
in that of the rectum. Just below the cicatrix, at a distance of about 
an inch from the margin of the anus, the canal of the rectum is reduced 
to an eighth of an inch in diameter, and the adjacent tissues are 
indurated. Above this stricture the intestine is greatly dilated ; below, 
it is of natural size. 

Malignant or cancerous stricture. 

All forms of cancer occur in the rectum, and by encroaching upon 
the lumen of the gut may give rise to stricture. Epithelial cancer 
is the most common ; it may begin as a cauliflower.excrescence, pro- 
truding into the rectum, or as a hard nodular ring-like induration of 
the mucous membrane. The surface of the growth after a time 
ulcerates, the ulcer having elevated edges and an indurated base 
covered with a sanious offensive discharge. It is most common 
round the anus and at a distance of from two to five inches up the 
rectum. 

Epithelial cancer of the rectum is nearly always of that variety 
called adenoid or glandular cancer. " The growth proceeds almost 
exclusively from the glands of the rectum, which grow out in the 
form of elongated, and sometimes branched, saccules ; the lumina 
of the glands are often preserved and filled with mucus; the 
cylindrical epithelium retains its form and becomes very large. 
The interstitial connective tissue becomes infiltrated with small 
round cells ; it undergoes a partial mucoid softening, and is very 
vascular" (Billroth). 

Should the patient soon succumb to intestinal obstruction the 
disease will seldom be found involving the neighbouring parts, but 
when the patient survives for some time, as after a successful 
colotomy, the cancer infiltrates adjacent structures, gluing them 
to the rectum, converting the whole into a cancerous mass, and 
causing death by interfering with their functions. 

The scirrhous form of cancer generally occurs as an infiltration of 
the coats, converting the portion of the gut involved into a rigid 

23 
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tube, and afterwards, by its contraction, producing complete ob- 
struction. The encephaloid and colloid forms are rare. 

XYI. 106. — The lower part of a rectum with the urinary bladder and 
an enlarged prostate. The rectum is the seat of extensiye epithe- 
lial cancer. Softening and disintegrating, it has made its way into 
the bladder, involving its mucous lining, and projecting into its 
interior soft fungous granulations. A free communication exists, as 
indicated by the director passed from the bladder into the rectum. 
The prostate is enlarged, chiefly upwards, in its lateral lobes, and the 
prostatic bar stretches across the neck of the bladder. 

The disease was of two years' duration, and proved fatal by exhaustion, 
consequent upon repeated hsemorrhages. 

XYI. 99. — Portion of a rectum and of the sigmoid flexure of the 
colon. There is an annular constriction at the point of junction of 
these two portions of the large intestine, and the canal is still further 
obstructed by the projection of a cancerous growth into its interior. 
The rectum itself appears healthy, but the colon is greatly dilated, and 
its walls much hypertrophied. 

The patient, a middle-aged woman, died in the hospital after five 
weeks' suffering from complete obstruction of the intestinal canal. The 
csBCum gave way in several places before death, and peritonitis ensued* 
consequent upon the escape of faacal matter. 

XYI. 56. — A rectum and urinary bladder. Cancer, arising from the 
mucous membrane of the rectum in its whole circamference, projects 
into the cavity of the intestine, from the anus for about four inches 
upwards. The cellular tissue between the bladder and rectum is 
thickened and indurated. 

XYI. 68. — Portion of a rectum. At a distance of about three inches 
from the anus, the greater part of the circumference of the intestine is 
occupied by a firm cancerous mass growing from beneath its mucous 
membrane. The mucous membrane is healthy. The tissues around 
that part of the rectum which is occupied by the morbid structure, are 
thickened and condensed. Some lymphatic glands behind the rectum 
are enlarged, and filled by a substance similar to that of which the 
tumour is composed. 

The patient was a woman forty years old. She died extremely 
emaciated, with cancerous tumours in the liver and other parts. She 
had made no complaint leading to a suspicion of disease of the rectum. 

XYI. 33. — A rectum exhibiting a contraction of its cavity, which 
commenced two inches above the anus, and is thence continued four or 
five inches upwards. The coats of the intestine are generally thickened 
and indurated, and the divided edges exhibit white bands intersecting a 
very firm mass of scirrhous cancer. The cellular and adipose tissue 
around the rectum is also thickened, and is converted into a hard 
brawny mass of cancer, in which the posterior surfaces of the uterus, 
vagina, and broad ligaments are involved. 

XYI. 42. — A rectum, in which distinct masses of soft, spongy 
(cancerous) substance have grown from the mucous membrane for 
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about three inohes above the anuB. Around these masses its coats are 
thickened and ulcerated. 

XYI. 47. — ^A rectum exhibiting a contraction of its canal, which 
commences an inch above the anus, and is continued five inches up the 
intestine. The coats of the intestine are generally thickened, and of 
very dense texture ; the mucous membrane in some situations is 
tuberculated, and in others ulcerated. The cellular and adipose tissue 
around the intestine is indurated. A portion of the coats of the 
bladder has undergone the same change of structure as the coats of the 
rectum. 



The effects wp(m tJie intestine above the seat of stricture. 

Whatever the kind and position of the stricture, the intestine 
above the stricture becomes much distended by fsBces, the mus- 
cular coat becomes hypertrophied, and the mucous membrane 
thickened and frequently ulcerated. Sometimes the distension is so 
great that the walls give way, and extravasation into the peritoneal 
cavity ensues. 

Fistula and hsBmorrhoids are frequent concomitants of stricture ; 
their presence has occasionally caused the existence of stricture 
to be overlooked. 

XYI. 32. — Portion of a rectum exhibiting a very close annular 
stricture between two and three inches from the anus. Above the 
stricture the intestine is dilated, and its muscular coat is thickened and 
hypertrophied ; below it there is diffuse superficial ulceration of the 
mucous membrane. A portion of quill is passed through the strictured 
part. 

XYI. 94. — ^The large intestine, enormously distended, taken from a 
child with stricture of the rectum. It contained a large bucketful of 
fluid fsBcal matter, which had been gradually accumulating from the 
time of the formation of the stricture, which is seen in XYI. 93. 

CONGENITAL MALFOEMATIONS. 

Impebfobate Anus. 

The intestinal canal in early fcetal life terminates, as may be 
remembered, at some little distance from the cutaneous surface as a 
blind pouch or cloaca, common to it and the genito-urinary organs. 
As development advances, the cutaneous tissues (epiblast) at the 
spot corresponding to the future anus become invaginated towards 
the cloaca, the intervening tissues and walls of the cloaca become 
gradually thinned and at length completely absorbed, and a 
connection is established between the cloaca and the surface of 
the body. 
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Subsequently the anterior or genito-urinaiy portion of the cloaca 
becomes cut oft from the posterior or intestinal, the latter retaining 
its connection with the external opening, which is then called the 
anus. The various forms of imperforate anus may be explained 
by the failure of one or more of the above processes of de- 
velopment. 

I. Should no invagination of the cutaneous tissues take place, 
the anus will be entirely wanting. The intestine in such a case 
may terminate in a blind pouch, a moderate thickness of tissue or a 
thin membrane alone intervening between it and the outer surface ; 
or it may communicate (should the process by which the intestine is 
normally cut ofE from the genito-urinary portion of the cloaca also 
have failed) with any of the genito -Urinary organs, i. e. with the 
bladder, urethra or vagina (fsecal fistulae) ; or again, it may open 
externally in some abnormal situation such as the perinseum or 
groin, a condition somewhat difficult of explanation. In some in- 
stances the rectum itself may be entirely absent. 

II. Should invagination of the cutaneous tissue have taken 
place, but the communication between the cloaca and the surface 
not have been accomplished by the absorption of the intervening 
tissues, an anus, natural to all outward appearances and in a normal 
situation, will exist, but will terminate inwardly as a blind pouch, 
soft tissue, varying from a thin membrane to a considerable thick- 
ness, intervening between the top of the pouch and the end of the 
intestine. In such a case the rectum itself, as when the anus is 
entirely absent, may terminate blindly, or in one of the forms of 
faecal fistulsB. 

A. 16. — The rectum of a child with imperforate anus. The rectum 
terminates more than half an inch above the anus, and above this point 
forms a sac about five inches in length and four inches in diameter. 

A. 17. — The rectum, bladder, and other parts from a similar case 
of malformation. The cutaneous and subcutaneous portions of the 
anus appear well formed, a conical depression from the perinseum, with 
converging folds of skin and mucous membrane, existing as in the 
natural state. But the space between this depression and the closed 
termination of the rectum is filled with cellular tissue in a layer 
between one and two lines thick. Directly above this layer the rectum 
is dilated in a large pouch. 

A. 18. — A rectum and bladder. The rectum terminates in a cul-de- 
sac about an inch from the anus. 

A. 19. — A similar malformation of the rectum and anus. A layer 
of cellular tissue, nearly an inch in depth, intervenes between the 
depression and the closed end of the intestine. A large rupture of the 
colon, about four inches from the caecum, was occasioned by the accu- 
mulation of faecal matter. 
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A. 20. — A similar malformatioii, in which, as in Nob. 14 and 16, the 
anal depression is well formed and more than half an inch deep, but 
between it and the dilated termination of the rectum an interval of 
nearly an inch deep is filled with cellular tissue. A bristle is placed 
in an aperture in the end of the rectum made with a trochar in an 
attempt to give passage to the faeces. 

A. 21. — ^A similar specimen, but the trochar passed bj the side of the 
rectum and did not enter it. 

A. 22. — The rectum of a child fourteen months old, in which at 
birth the anus was imperforate. The rectum was punctured from the 
anus with a trochar and the aperture remained open for the passage of 
fseces. Where the partition existed between the rectum and anus 
there is now an annular fold of mucous membrane projecting like a 
perforated diaphragm into the canal of the intestine about two-thirds of 
an inch from the anus. At this fold the mucous membrane is smooth 
and appears very dense ; above and below it is deeply wrinkled. The 
muscular coat of the rectum above the fold is very thick. 

A. 23. — A similar specimen from a child who Uved two years after 
the puncture of the rectum. The tissues punctured appear to have 
been torn or cut in making the preparation ; but the insufficiency of 
the aperture is proved by the great distension, the thick muscular walls, 
and the large follicles of the rectum above it. 



CHAPTER XIII. 

INJURIES AND DISEASES OF THE GENITO- 

URINARY ORGANS. 

INJUEIES AND DISEASES OF THE PENIS AND 

UEETHRA. 

Wabts on the Penis. 

Wabts on the glans and prepuce are rery common as the result 
of gonorrhoea. When abundant thej somewhat resemble epithelioma, 
from which they may generally be distinguished by the absence of 
induration. 

XXX. 27. — Portion of a penis with warts npon the prepuce and upon 
the surface of the glans. Previous to the growth of these the glans 
appears to have protruded through an ulcerated aperture in the lower 
part of the prepuce. 

Cancbb of the Penis. 

Cancer of the penis is generally epithelial, occasionally scirrhous. 

The epithelial variety begins usually as a warty excrescence on the 
inner surface of the prepuce, more rarely as a circumscribed nodular 
induration of the glans itself. As it increases in size it assumes 
the form of an indurated, irregular, cauliflower-like growth covered 
with a sanious ojSensive discharge. 

The cancer involves the whole of the organ, and thence spreads 
to the neighbouring parts. The inguinal glands are affected, but 
secondary deposits in distant organs do not occur. If amputation 
is performed sufficiently early the disease may not return, but if 
amputation be delayed until the glands have become implicated 
the cancer generally recurs in the cicatrix or in the glands. 

XXX. 35. — The greater part of a penis removed together with a very 
large warty growth, which covers all its upper and anterior part, and 
appears to have originated in the skin of the prepuce. The glans and 
body of the penis are healthy. 

See also XXX. 42. 
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The scirrhous variety begins either as an infiltration or as a dis- 
tinct tubercle in the neighbourhood of the corona glandis. It rapidly 
invades the remainder of the organ, ulcerates, afEects the neigh- 
bouring glands, and giyes rise to secondary cancer in distant 
organs. 

XXX. 24. — Portion of a penis, in which the corpns cavemosum is 
converted by cancerous disease into a firm substance. The glans 
penis with a part of the altered corpus cavemosum is deeply ulcerated. 

XXX. S6. — Sections of a penis which was removed in consequence 
of extensive cancerous disease. In the lower half of the prepuce is a 
mass of firm cancer. The part of this mass which is near the glans 
has ulcerated deeply, and the lower half of the glans itself is similarly 
destroyed. The remains of the glans and anterior third of the corpus 
spongiosum appeared filled with cancer, and there is a nearly isolated 
mass of cancer in the corpus cavemosum, just behind the glans. 

From a man seventy-five years old. The disease had been eighteen 
months in progress. The penis was cut off close to the pubes. A 
week alter the operation the patient died of erysipelas. After death 
the iug^uinal and lumbar glands were found enlarged with cancerous 
disease, and there were several small, white, hard, cancerous tumours 
in the lungs. 

XXX. 41. — Scirrhous cancer of the penis and bladder. 

Pbimaby Syphilitic Sobes on the Penis. 

Two specimens of phagedeenic ulceration of the glans, the result 
of venereal inoculation, follow. The appearances and behaviour of 
primary venereal sores are not described, as they can be better 
studied clinically in the living patient. 

XXX. 25. — A glans penis, exhibiting a large ulcer, with a ragged 
irregular surface extending from below into the urethra. 

XXX. 26. — Section of a penis, in which the glans and part of the 
corpus cavemosum have been removed by ulceration. 

TUBEBGLE OF THE PbNIS. 

XXX. 31. — Section of a penis, in which tuberculous matter is 
infiltrated through the whole of the interior of the corpus cavemosum. 
On a small separated portion the fibrous covering has been reflected to 
show that it is unaltered. The cavity of the vena dorsalis is filled 
with tuberculous matter (P) The corpus spongiosum and the urethra 
are sound. 

From the same patient as the tuberculous kidney in XXYI. 18. 



860 INJURIES AND DISEASES OF THE PENIS AND UBETHSA. 

STEIOTUEE OF THE URETHRA. 

Anatomy of the urethra. 

Before discussing the pathology of stricture, a few remarks on 
the anatomy of the urethra may not be out of place. The urethra 
is about eight inches long, and, when the penis is held straight, 
f oims a single curve, with its concavity upwards, under the arch of 
the pubes. Anatomically it is divided into three portions, the 
prostatic, the membranous, and the spongy. The prostatic, sur- 
rounded by the prostate, measures a little more than an inch in 
length ; the membranous, placed between the two layers of the 
triangular ligament and surrounded by the compressor urethrse 
muscle, measures a little less than an inch ; and the spongy, sur- 
rounded by the corpus spongiosum, about six inches. It is narrowest 
at the meatus and at the junction of the spongy with the mem- 
branous portion, that is, where it passes through the anterior layer 
of the triangular ligament. Immediately external to the mucous 
membrane the urethra is surrounded by a layer of unstriped 
muscular fibres. 

XXXI*. 29. — A lateral section of the bladder and penis to illustrate 
the course of the urethra under th0 arch of the pubes. 

XXXI*. 30.^-The anterior part of a pelvis, with the bulbous and 
membranous portions of the urethra shown in their relations to the 
triangular ligament. 

XXXI*. 11. — Cast in wax of the urethra, to show its average length 
and the proportionate sizes of its several parts. 

XXXI*. 9. — ^A penis, with the prostate and Cowper's glands. The 
urethra is laid open. 

XXXI*. 12. — A urethra, with the blood-vessels of the corpus 
spongiosam iigected, and its canal laid open from below. 

Va/rieUee of ebrictwre. 

Three forms of stricture are described, the spasmodic, the con- 
gestive, and the organic. The tipaamodic, depending upon spasm of 
the unstriped muscular fibres surroimding the urethra, and the 
congestivey depending upon congestion of the capillaries of the 
mucous membrane, as they both disappear after death, will not 
be further referred to ; and may be dismissed with the remark 
that they frequently occur as passing complications in patients 
suffering from organic stricture, and are seldom met with save 
when some amount of organic stricture exists. 

* Specimens marked with an asterisk will be found in the Physio- 
logical series. 
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Obqanic Stbicttjbe. 

Organic stricture is a contraction of the canal of the urethra in 
consequence of organic change in the mucous and submucous 
tissues the result of inflammation or injury. It is generally caused 
by a protracted gonorrhoea or gleet, the fibroid thickening and con- 
traction of the inflammatory material reducing the lumen of the 
canal. It may also occur after syphilitic sores, abrasions from the 
careless passage of catheters, use of injections of too great strength, 
or after wounds and lacerations from external violence, such as a 
blow or fall upon the perinsaum (traumatic stricture) . In the latter 
cases it is produced by the contraction of cicatrices. 

Seat of organic gtridwef 

Stricture may occur in any part of the urethra save the prostatic. 
It is most common in the posterior part of the spongy portion imme- 
diately in front of the anterior layer of the triangular ligament. 
According to the statistics collected by Sir Henry Thompson sixty- 
seyen per cent, of strictures occur in that part of the urethra 
which extends from an inch in front of, to three-quarters of an 
inch behind, the junction of the spongy and membranous portions, 
seventeen per cent, in that part which extends from the meatus to 
two inches and a half up the- passage, and sixteen per cent, in that 
part which is between the two above mentioned. 

Varieties of organic stricture. 

Several varieties of organic stricture, such as the linear, the 
annular, the bridle or packthread, the cartilaginous, and the resi- 
lient or elastic, have been described. 

Linear stridure. — XXX. 3.— Section of a urethra, in which there is 
a linear stricture about two inches anterior to the bulb. The strio 
ture occupies only a small portion of the length of the urethra, the 
induration and contraction of the canal being marked merely by an 
opaque white line. 

Annular stricture. — XXX. 9. — A lateral section of a bladder and 
urethra. There is an annular stricture, that is, a ring- like induration, 
immediately before the bulb. 

The annular differs from the linear merely in the greater width 
of the ring-like induration of the mucous membrane. The distinc- 
tion is a refinement hardly worthy of mention. 

Packthread or bridle strictwe. — XXX. 37. — A penis, in which the 
canal of the urethra is traversed by eleven distinct cords or bands, 
These bands are flat and narrow, and attached at their extremities to 
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tbe wall of the urethra. They lay doee to the wall of the canaU but 
are now raiBed by portions of glass passing beneath them. 

From a maa in whom instroments had been passed very frequently 
for the cure of stricture. 

Some baTe supposad these bands to be stretched inflammatory 
adhesions. More probably they are portions of mucous membrane 
which have been separated from the urethral walls by an instru- 
ment, which after perforating the mucous membrane returned 
into the canal by a second perforation. 

CartUoffinous or grigUy airieiwre, XXX. 20. — A penis, exhibiting a 
stricture of the urethra about an inch anterior to the bulb. The 
mucous membrane is thickened, indurated, and oartilaginoos in the 
situation of the stricture. 

ThB CONSBQUBKCBS OF StBICTTTBB. 

When a stricture has existed some time, important structural 
changes occur in the urinary apparatus on the proximal side of the 
lesion, as the result of the mechanical obstruction to the outflow of 
urine. The urethra behind the stricture, the bladder, the ureters, 
and the kidneys, become affected in various ways, and as regards 
time generally in the above order. The changes liable to occur in 
the several parts are as follows : 

A. Changes in the v/rethra behind the seat of shictttre. 

1. Dilatation and thickening. 

XXX. 3.— Section of a urethra, in which there is a stricture in the 
spongy portion. The urethra behind the stricture is dilated, and its 
walls thickened. 

See also XXX. 7, 9, 15, 21. 

2. Ulceration and its consequences. 

Ulceration of the walls of the urethra behind the seat of stricture 
is a common complication ; it may be only superficial, or it may 
extend deeply, perforating the walls of the urethra. 

Under the latter circumstances the urine may be forced by the 
contraction of the bladder into the cellular tissue of the scrotum, 
perinseum, and groin (extravasation of urine) ; or, as is more com- 
monly the case, the first few drops of urine that escape set up 
inflammation, the tissues immediately around become sealed by 
plastic effusion, further extravasation is prevented, and a urinary 
abscess is the result. The abscess makes its way to the surface, 
and, after bursting or being opened, the escape of urine may prevent 
its healing, and a fistulous passage is then left, extending from the 
cutaneous surface to tbe urethra (urinary fistula). Although 
urinary-abscesses and -fistulsB are generally produced in the manner 
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above described, it must not be forgotten that abscesses not connected 
with the urethra may occasionally form around that passage, and by 
bursting, both internally into the urethra and externally upon the 
integument, may also be productive of urinary flstulsB. According 
as the fistulsB are situated in the perinsdum, scrotum, or the body 
of the penis, they are spoken of as perineal, scrotal, or penile. 

Stiperficial ulceraiion, XXX. 21. A penis, exhibiting a stricture 
two inches and a half from the external orifice. The mucous mem- 
brane behind the stricture is in part superficially ulcerated. 

ExtravoiscUion of wrine, XXX. 32. — A bladder and urethra, with a 
stricture at the bulbous part. A large opening exists in the urethra 
at the junction of the bulbous with the membranous portion ; it was 
formed by ulceration, and through it urine was effused into the 
perinseum. 

XXX. 16. — A, bladder and urethra. There is a stricture of the urethra 
at the bulb, and in the anterior part of its membranous portion. The 
mucous membrane has ulcerated in the situation of the stricture. 
Ulceration has also taken place through the prostate and the adjacent 
coats of the bladder at its lower and back part, and the aperture thus 
formed leads to a large irregular cavity resulting from the effusion of 
urine into the cellular tissue between the bladder and the rectum. 

Effusion of urine in this situation is rare ; it usually occurs in 
front of the triangular ligament, which structure prevents the urine 
from making its way into the pelvis. 

Urinary abscess, XXX. 21. — A penis, exhibiting a stricture of the 
urethra. Behind the stricture the whole urethral canal is greatly 
dilated, its walls are thickened, and its mucous membrane is deeply 
folded, and, in parts, superficially ulcerated. There are several small 
sacs, like the cavities of abscesses, close to the urethra ; two of these 
communicate with its canal close to the prostate. 

Ulceration and fistula, XXX. 2. — The anterior part of a penis, 
with a stricture in the spongy portion of the urethra, about two inches 
from the external orifice. Behind the stricture the canal is dilated; 
its walls also are thickened and penetrated by an ulcerated aperture, 
which leads into a fistulous passage extending to the integuments. 

XXX. 6. — Section of a penis, exhibiting a very close stricture in the 
spongy portion of the urethra, about three inches from the external 
orifice. Ulceration of the urethra has taken place at the seat of the 
stricture, and has extended through the indurated tissues around it, 
and into numerous fistulous passages in the parts between the stricture 
and the bladder. 

See also XXX. 8, 12, and 33. 

Sloughing, XXX. 17. — k bladder and urethra. Sloughing of the 
urethra has destroyed five inches of its walls, with the adjacent corpus 
spongiosum. Behind the part which has sloughed, the canal of the 
urethra is lost in a large irregular cavity, like that of an abscess. 
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4. Bupivre of the urethra. 

There is no specimen of rapture of the urethra in the Museum. 

5. Impaction of a calcvlua behind the stricture, 

XXX. 11. — Section of a bladder and urethra. A disc-shaped 
calculas, seven-tenths of an inch in diameter, is fixed in the bolboos 
portion of the urethra immediately behind a slight stricture. 

XXX. 39. — Part of a penis and prostate, with the urethra laid 
open. An inch in front of the membranous part of the urethra a 
stricture exists, through which the continuity of the canal cannot now 
be traced, but it appears to have been extremely narrow. The urethra 
posteriorly to the stricture is dilated, an^ immediately behind it a 
calculus, half an inch in diameter, is lodged in the most dilated part 
projecting towards the perinseum. The obstruction caused by the 
calculus, added to that of the stricture, appears to have completely 
closed the urethra. By the side of the stricture is a large cavity that 
was filled with foetid pus ; it extends into the perineum, where it is laid 
open by a long incision. 

The patient was about forty -^five years old, and had had stricture 
many years. Sudden retention of urine occurred, followed by rapid 
swelling and suppuration in the perineum. An incision was made 
into the perinseum, and foetid pus let out, but the calculus was not felt, 
and the retention was only partially relieved. 

B. Changes in the bladder. 

1 . Thickening of the mucous membrane and hypertrophy of the muscular 

coai. 
XXX. 15. — ^A bladder and urethra. An inch of the urethra im- 
mediately anterior to the bulb is closely contracted. The urethra 
behind the stricture is dilated. The muscular coat of the bladder is 
hypertrophied; it is half an inch in thickness, and its £Eisciculi project 
in strong columns or ridges on its inner walL 

This hypertrophy of the muscular coat is the result of the extra 
work which it has to perform in order to overcome the obstruction 
to the outflow of urine. 

2. Ulceraiion of the mucous membrane. 

XXX. 13. — A bladder and urethra. There is a stricture of the 
urethra immediately anterior to the bulb. The bladder is thickened 
and exceedingly contracted, and its mucous membrane, raised in 
projecting folds, is superficially ulcerated and nearly covered by 
calculous matter. 

3. Semia of the mucous membrane. 

XXVII. 41. — A bladder and part of the urethra, laid open from the 
front. The muscular wall of the bladder is hyperti-ophied. Its 
mucous membrane is thick and coarsely rugous. On the right side, 
just above the orifice of the ureter, a narrow, fimnel*Bhaped opening 
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leads to a large ponch, b'ned by a mucous membrane, but devoid of 
muscular tissue. 

From the body of a man who had suffered from stricture of the 
urethra. 

The protrusion of the mucous membrane between the muscular 
fibres was the result of the pressure upon the walls of the bladder 
in consequence of the obstruction to the expulsion of the urine. 

0. ChangeB in the ureters. 

1. Dilatation and hypertrophy of the muscular coat. 

XXX. 8. — A lateral section of the bladder and urethra, exhibiting 
stricture of the urethra. One of the uretei^ is dilated into a small cyst 
at its termination. 

XXX. 19. — The ureters in this specimen are dilated, and their 
muscular coat is hypertrophied. 

2. Prolapse of the v/reters ; rare* 

XXVII. 46. — The bladder and a portion of the ureters from an old 
case of stricture of the urethra, with a history of two years' duration. 
The specimen shows the ordinary effects of urinary obstruction, as 
well as an unusual prolapsed condition of the vesical ends of both 
ureters, with extreme hypertrophy and dilatation of the tubes them- 
selves ; the vesical orifices of these tubes are reduced to mere pinhole 
apertures. The prolapsed pouch of the right ureter contains a 
calculus. There is a sacculus of mucous membrane thrust out between 
the muscular fibres of the posterior wall of the bladder. The pro- 
lapsus of the ureters seems to be due to the disproportion of size 
between the ureters themselves and their vesical orifices, as if, in the 
efforts to micturate, the urine being unable to escape freely from the 
bladder, the abdominal walls had compressed and borne down the 
ureters. 

B. Changes in the kidneys. 

1. Dilatation of the pelvis and infundibula ; absorption of the substance 
of the organ. 

XXVI. 2. — A kidney, of which the pelvis and infundibula are dilated 
into a large sac. The greater part of the proper substance of the 
gland is absorbed; its remains form a thin layer covering over a 
portion of the sac. 

XXVI. 3. — A kidney, exhibiting great dilatation and hypertrophy 
of the ureter, pelvis, and infundibula, with absorption of part of its 
substance. 

Injuries occasionally sustained in the Instrumental Treat- 
ment OF Stricture. 

False passages. — XXX. 20. A penis, exhibiting a stricture of the 
urethra about an inch anterior to the bulb. The mucous membrane 
is thickened and indurated in the situation of the stricture, and the 
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canal behind it is mnoh dilated. A bristle is introdnoed into the 
stricture, and another into a false passage formed by a catheter, which 
extends from the front of the stricture for a short distance along the 
outer side of the urethra. 

XXX. 18.— A penis, with a portion of the bladder. About two 
inches from its external orifice the canal is contracted, forming a close 
annular stricture, behind which it is dilated in its whole length. From 
the stricture, a false passage, formed by catheters, is continued along 
the side of the urethra, in the corpus spongiosum, and through the 
prostate into the bladder. 

CONGENITAL MALFORMATIONS OF THE PENIS. 

Efibpabias and Hypospadias. 

Epispadias is a congenital malformation of the penis, in which 
the urethra opens upon the dorsal surface; or is exposed in 
its whole length through a median cleft along the dorsum of the 
penis. It is frequently associated with the congenital malforma- 
tion of the bladder called extroversion or ectopia vesicsB. 

Hypospadias is a congenital malformation in which the urethra 
opens upon the under surface of the penis, commonly but a short 
distance behind the glans, but it may be as far back as the root of 
the organ'; in conjunction with this malformation the scrotum may 
be cleft. 

There is no specimen of hypospadias in the Museum. Chie of 
epispadias follows. 

A. 167. — ^The penis of an adult with epispadias. A median clefi 
along the dorsum of the penis extends into the urethra, from its orifice 
to the pubes. A loose fold of integument covered the fissure in its 
whole extent. The penis is short; but the other parts are well 
formed. 

DISEASES OF THE LABIUM, CLITOEIS, AND FEMALE 

UEETHEA. 

Labial Cysts. 

Labial cysts are probably mucous glands dilated in consequence 
of obstruction to the exit of their products. They frequently 
attain a considerable size, and have been found attached to the 
labium by a pedicle. They generally contain a mucoid, dark-coloured 
fluid, or in some instances a sebaceous material. 

XXXII. 78. — A cyst, which was attached to the right labium by a 
slender pedicle. 
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Htpbbtbopht of thb Labium. 

XXXTT. 36. — ^A njrmpha, removed from a middle-aged woman. It 
is enlarged bo as to form a deeply lobed spheroidal mass, with a 
wrinkled and warty surface, between three and four inches in diameter. 
A section of it shows that it is composed of a firm, compact, and 
elastic tissue, like skin infiltrated with serous fluid. 

TuMOtTBS Oir THB LABIUM. 

FUyro-eelhdar tumumr (myxomata), XXXII. 80. — A large fibro- 
cellular tumour, which was attached by a broad pedicle to the left 
labium of a woman aged thirty-five. It had existed for ten years. 

XXXY. 71. — ^A fibro-cellular (myxomatous P) tumour. Its present- 
ing surface appears flocculent and soft from inflammation and slough- 
ing. The tumour was flask-shaped and pendulous from the right wall 
of the vagina and right nympha. 

The patient was thirty-four years old, and had noticed the disease 
for three or four years. It began as a tumour projecting into the 
vagina from beneath its external wall, and in this situation acquired a 
large size before it protruded externally. Its protrusion occurred ten 
days before its removal, and was followed by very quick enlargement, 
probably because of the inflammatory swelling. It was loosely con- 
nected with the surrounding tissues, and was easily removed. There 
was no return of the disease within two years and a half of the 
operation. 

Fibrcma tumowrs. XXXY. 19. -—Section of a large fibrous tumour which 
formed within the labium pudendi. The tumour was removed from a 
lady twenty-eight years old. It had been observed four years ; it had 
given no pain, and interrupted no function, though it was twice as 
large as an adult's head. It commenced its growth at the lower part 
of the left labium, and extended gradually along the buttock and over 
the OS coccygis. It formed a pendulous mass rather broader than the 
two thi$rhs. 

The patient completely recovered. She remains well to this time, 
eighteen years after the second operation. 

Mela/notie sarcoma, XXXII. 62. — The labia and part of the vagina, 
removed by operation on account of a large mass of melanotic sarcoma, 
which, arising at the front part of the vagina, encroaches equally upon 
each labium. 

Cangeb of the Labium. 

Cancer of the labium is usually of the epitheliomatous variety, and 
bears a general resemblance to the epithelial, or sweep's cancer of 
the scrotum. 

XXXII. 42. — A labium, on the surface of which is an oval, elevated 
warty growth, of moderately firm texture, and with a finely granulated 

surface. 
XXXII. 32. — The labia affected with cancer. They are both enlarged 
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and indnrated. In tlie left labium, which is most diseased, the cancer 
forms an eleyated, circumscribed, and superficially ulcerated swelling. 
They were removed from a middle-aged woman. 

Hypbrtbophy of the Glitobis. 

XXXII. 54. — The prepuce of a clitoris, enlarged with a spheroidal 
mass between five and six inches in diameter. The mass appears 
composed of a compact and elastic fibro-cellular tissue. Its surface is 
lobed, fissured, coarsely warty, and brownish. It is suspended by the 
nymphsB, which were similarly, but slightly, enlarged. 

The patient was twenty- six years old. The growth was removed four 
months after her first labour. 

XXXII. 37. —A large mass, very deeply lobed, which was removed 
from a clitoris. It probably had its origin in enlargement of the 
preputium clitoridis. 

Vascxjlab Growths in the Female ITbethsa. 

Vascular growths are not infrequently found at the orifice of the 
female urethra ; they are composed of villous tufts of the mucous 
membrane, containing loops of capillary blood-vessels and nerves. 
They are extremely sensitive, and bleed freely when touched. 

XXXII. 28. — A vascular tumour, which was removed by ligature 
from the margin of the orifice of a woman's urethra. 
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Hypbbtbophy op the Scbotitm. 

Hypertrophy of the scrotum is common in persons who have long 
suffered from irreducible scrotal hernia or hydrocele. It must 
be distinguished from elephantiasis scroti, which is sometimes spoken 
of as hypertrophy. 

XXVIII. 16. — A scrotum, whose tissues have undergone simple 
hypertrophy, probably due to the long continuance of a large hydrocele 
or hernia. 

Elephantiasis Scboti. 

This term is applied to a chronic induration and thickening of 
the skin and cellular tissue of the scrotum. It seldom occurs in 
this country, but is common in tropic£ll climates. The skin appears 
elevated in lobes and folds separated by deep fissures ; the sebaceous 
glands are greatly enlarged, and exhibit wide, open orifices, sur- 
rounded by elevated rings ; the cellular tissue is compact and fila- 
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mentous ; the whole scrotum often attains a great size. The integu- 
ments of the penis are generally involved in the disease. 

XXYIII. 18. — A scrotum affected by elephantiasis. 

TUMOUBS OF THE SCBOTITM. 

Various innocent tumours are occasionally found in connection 
with the tissues of the scrotum. Specimens of fatty and fibro-cel- 
lular (myxomatous) growths follow. 

FaMy tumowr XX VlII. 60. — A large fatty tumour removed from the 
back part of the scrotum. It has a lobulated outline, and the usual 
structure of the common fatty tumour or lipoma. 

Fibro-ceUular tumowr {myxomata). — ^XXVIII. 75. — A fibro-cellular 
tumour (myxoma?), which was removed from the scrotum, with a 
portion of the integument. 

XXXV. 70. — Part of a tumour from a scrotum, which weighed 
twenty-four pounds, and was about a foot in length. It is lobed, firm, 
elastic, white, and composed of compact, fibro-cellular tissue (P) In the 
recent state many parts of it were infiltrated with serum, making them 
quite succulent, and in some there were extravasations of blood. At 
the lower part of the mass, the testicle and its tunica vaginalis (which 
contained some ounces of serous fluid) are shown flattened by its 
pressure. 

The patient was seventy-four years old, and the tumour was of five 
and a half years' growth. It was easily separable from the surrounding 
parts, into which many lobes extended far from its chief mass. It was 
complicated, not only with the hydrocele above mentioned, but with a 
large scrotal hernia that descended to its upper part, and with thick- 
ening and cedema of the scrotum. 

The diagram No. 327 represents the tumour in its recent state. 

« 

Cangeb of the Scbottjm. 

Cancer of the scrotum is nearly always of the epithelial variety. 
It generally begins as one or more warty growths, consisting of 
several hypertrophied papillse of the skin of the scrotum. The 
warts are usuaUy of an oval shape, with a smooth and convex surface, 
slightly elevated, and projecting a little over the surface of the 
adjacent skin. After a time they become more vascular, super- 
ficially ulcerated, and covered with a scab formed by the encrusting 
of the discharge. The scab separates or is rubbed off, and there 
results an ulcer with sin^ous, raised, everted edges and a warty 
base ; the ulcer rapidly spreads, involving the whole skin of the 
scrotum, and the inguinal glands become affected. 

From the great frequency with which it occurs in chimney-sweepers, 
cancer of the scrotum is generally designated the soot- or sweep's* 

24 
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cancer. It appears to be doe to tlie irritatioii caused hj soot. The 
aathor has seen similar cases in operatiyes engaged in the manu- 
factnie of coal tar. 

Tbe following series of specimens iUnstrate the suocessiye changes 
in the derelopment of the cancer from the soot- wart. 

A. The soot-wart. 

XX viii- JS7. — ^Portion of a scrotum, on the snr&oe of which is an 
elevated, oval, warty growth, of firm texture, with a slightly granular, 
smooth, convex sorface, which was Tascnlar but not ulcerated. The 
margins of the growth project a little over the snrflEbce of the adjacent 
skin. By the side of this growth is one of smaller size and superficially 
ulcerated. 

From a young chimney-sweeper. 

xxV TTT, 77. — ^These homy growths were removed from the scrotum 
of a chimney-sweeper, where they had existed some months. During 
the last nine years five similar growths had formed, and had been shed 
after attaining a certain age. Tne base became surrounded by a ring 
of ulceration, and at length the least violence sufficed to detach them. 

On the skin in the neighbourhood small, dark, warty growths were 
scattered. These had appeared in the last twenty years. 

B. Increase in size and tdceraHon of the wart, 

XXYHI. 58. — Portion of the scrotum of a chimney-sweeper. A large 
part of the surface is covered by a very elevated warty growth of firm, 
compact substance, the surface of which is nodular, deeply fissured and 
ulcerated. 

c. Extension of the uteeraiion. 

X X V iTT- 59. — ^Portion of the scrotum of a chimney-sweeper, in which, 
by the farther progress of the disease as presented in the three pre- 
ceding specimens, there is a deep ulcer with thickoied sinuous margins. 
Along one margin of the ulcer there are several small warty growths 
like that in No. 57, and superficially ulcerated. 

D. ThefuUy developed cancer. 

XXYIII. 61. — ^Portions of skin affected with soot cancer; the larger 
portion from the scrotum; the smaller from the perinasum. On the 
latter are two small cancerous warts, one prominent and branched, the 
other nearly subcutaneous. On the former the cancerous disease 
appears partly in deep ulceration, partly in the form of large warty 
growths. The margins of the ulcer, shown especially on the right side, 
are, for the most part, sinuous, raised, and everted; its base appears 
coarsely warty. The chief warty growth is at the lower part of the 
specimen. Its surface is nodular and fissured, and from many parts of 
it there arise conical, curved, sharp-pointed bodies, about one third of 
an inch in length, firm and white, like the strong papillas of a carnivore's 
tongue. The cancerous structures extend to a depth of from one- 
eighth to one-fourth of an inch. Their microscopic constituents are 
those of epithelial cancer. 
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The patient was a healthy.looking chimney-sweeper, twenty-five 
years old. He had observed one of the small warts in the perinsBum 
for four years. The disease in the scrotum had existed only one year, 
and its progress was so rapid, both by ulceration and by sabcataneous 
extension, that it was necessary to remove all the skin of the scrotum, 
except a small piece at its lower part, a portion of the skin of the 
perinseum, the prepuce and all the skin of the penis, except a narrow 
ring round its middle, and nearly all the skin of the mons veneris. 
The right testicle also, to which the base of the ulcer adhered, was 
removed, and three enlarged inguinal glands. The patient recovered 
easily from the operation, and the wounds were healed in three months. 

Osseous Gbowth fbom the Scrotum. 

XXVlIl. 74. — Osseous growth removed from the scrotum. From 
the history of the case it was believed to have originated from an 
epithelial wart. 

HYDROCELE. 

Hydrocele is a collection of fluid in connection with the testicle 
or spermatic cord. (Hydrocele of the spermatic cord will be found 
under the head of Diseases of the Spermatic Cord.) Two varieties 
of hydrocele in connection with the testicle are described, the 
ordinary or vaginal hydrocele, and the so-called encysted hydrocele. 

OSDINASY OB YaOINAL HyDBOGELB. 

Ordinary hydrocele is a collection of serous fluid in the cavity of 
the tunica vaginalis. 

The fluid is generally transparent and of a pale straw colour ; 
it has a specific gravity of 1030, contains albumen, and is coagulable 
by heat. Occasionally, however, it is thick and dark coloured, 
owing to the presence of altered blood, and in old people it may 
contain shining crystals of cholesterine. 

Ordinary hydrocele fluid, XXVIII. 73. — A clear, straw-coloured 
fluid, from a hydrocele of the tunica vaginalis. 

The sac, formed by the distended tunica vaginalis, is generally 
pear-shaped, with the narrow end upwards ; or it may be oval, in 
which case there is often a slight transverse constriction at its 
upper or lower part due to the unequal yielding of its walls, to the 
presence of bands of adhesions, or, in the case of large hydroceles, 
where the fluid has encroached upon the funicular portion of the 
tunica vaginalis, to the narrowing which naturaUy exists between 
the tunica vaginalis and its funicular portion. 
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Fewr-ahtvped, — XXVUI. 6. — A hydrocele. The sac is somewhat pear- 
shaped. 

Oval, vnih transverse constriction. — XXVUI. 5. — The tunica vaginalis 
and spermatic vessels from a case of hydrocele. In conseqaence of an 
unequal yielding of the tunica vaginalis, thejre is a distinct prominence 
of the swelling at its lower part. 

The walls of the sac are commonly thin and transparent, but in 
old-standing cases they become greatly thickened and sometimes 
cartilaginous or even bony. 

Orddnary condition of the waUs. — XXVUI. 5. — A hydrocele. The 
walls are thin and transparent. 

Thickening of the walls, — XXV III. 7. — A hydrocele, with thickening 
of the enlai'ged tunica vaginalis and opacity of its internal surface. 

XXVUI. 23. — A hydrocele, with thickening of the tunica vaginalis, 
and an irregular nodulated and tuberculated condition of its internal 
surface. 

XXVUI. 9. — A tunica vaginalis greatly enlarged and thickened ; its 
walls are from one to three lines in thickness, tough and laminated ; 
its internal surface is granulated and very vascular ; and its cavity was 
filled with pus. 

Ca/rtilaginous thickening of the walls. — XXVUI. 2. — A hydrocele, in 
which the enlarged tunica vaginalis is thickened and indurated, so that 
it is like cartilage in texture. 

The testicle is usually situated behind and a little below the 
centre of the sac ; but it may be found in front, either from having 
descended with the epididymis transposed, or from having con- 
tracted adhesions to the anterior wall ; this latter condition gives 
the hydrocele a sacculated appearance. 

The testicle is generally somewhat flattened, but seldom atro- 
phied. The constituents of the cord are spread out over the back 
of the sac, and the cremaster muscle is hypertrophied and well 
marked. 

The testicle behind the sac. — XXVUI. 2. — A hydrocele of the tunica 
vaginalis ; the testicle is situated at the middle of the posterior wall 
of the sac. The testicle itself is healthy. 

XXVUI. 6. — A hydrocele. The blood-vessels of the tunica vaginalis 
and testicle are injected. The testicle is divided, and appears healthy. 

CONaBNITAL HyDBOGELE. 

When, as frequently happens, a hydrocele forms in the sac of 
the tunica vaginalis, the funicular portion of which has not been 
obliterated, a free communication necessarilv exists between the 
interior of the hydrocele and the general peritoneal cavity. This 
variety is called congenital. 
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B(ireT conditions of Vaginal Hycb'ocele, 

Division of the sac hy an incomplete membranous septum. — XXVIII. 8. — 
A very large hydrocele, with thickening of the tunica vaginalis. The 
testicle is situated near the middle of the posterior wall of the sac, and 
a thick and broad membranous partition extends from it transversely 
across the middle of the sac, which it separates into two cavities com- 
municating only in front of the partition. The vas deferens is exposed 
running vertically along the back part of the tumour. 

Adhesions between the layers of the tv/nica vaginalis, — X X VTTT. 52. — 
Two testicles. Upon the upper part of each there is a cyst of globular 
form, which was filled by a watery fluid. It is probable that this cyst 
was formed between the layers of the tunica vaginalis, which in the 
rest of their extent aj:e adherent. The struckire of the testicles 
themselves is healthy. 

Encysted Hydbocele of the Testicle. 

The so-called encysted hydrocele of the testicle is a collection of 
fluid in one or more cysts which have no communication with the 
cavity of the tunica vaginalis. 

The cysts may occur either between the tunica vaginalis and the 
tunica albuginea, or in connection with the epididymis. In the 
former situation encysted hydroceles are rare ; they consist of single 
thick- walled cysts containing a brownish-green fluid, developed in 
front of the testicle in the connective tissue between the above- 
mentioned tunics. 

Those in connection with the epididymis are more common, and 
are composed of one or several cysts filled with watery fluid which 
often contains an abundance of spermatozoa ; their walls are thin 
and membranous, and lined with tessellated epithelium. If care- 
fully examined they are generally found to communicate with the 
ducts of the epididymis. Their true origin is still doubtful, the 
general opinion being that they are developed from some of the 
foetal remains (Wolffian body, Mullerean duct), so abundant in the 
situation of the epididymis. 

XXVIII. 41. — A hydrocele of the testicle, consisting of a single cyst 
immediately above the testicle. 

XXYIII. 43. — A testicle, with part of the spermatic cord. Along 
the epididymis there is a series of thin and deUcate membranous cysts 
communicating together, and having for their boundary the tunica 
vaginalis at its reflection between the testicle and epididymis. They 
contained a transparent and colourless fluid. A bristle is passed 
beneath the vas deferens near its connection with the epididymis. 

Fluid from an encysted hydrocele. — XXVIII. 72. — Slightly opalescent 
fluid, containing an abundance of spermatozoa, from an encysted hy- 
drocele of the testis. 
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Compare this with the specimen of fluid from an ordinary hydrocele, 

xxvin. 73. 

HiEMATOCELB. 

A heBinatocele is an effusion of blood into the cavity of the 
tunica vaginalis, or into a cyst connected with the testicle or sper- 
matic cord. The former of these conditions, being by far the most 
common, is that which is usually understood by the term hsemato- 
cele. For the sake of distinction, however, it will be here spoken of 
as common hsematocele, and the two rarer forms will be spoken of 
as encysted hsematocele of the testis and cord respectively. 

Common lumnatocele is generally the result of a blow or kick on 
the testicle ; it may also occur from similar injuries to a hydrocele, 
or it may follow the operation of tapping a hydrocele, either in 
consequence of the puncture of a vessel or of the testicle itself, 
or in consequence of the sudden reduction of pressure in the 
blood-vessels of the tunica vaginalis by the withdrawal of the 
fluid. The blood may under favourable circumstances be absorbed 
leaving the tunica vaginalis healthy. More commonly, however, 
secondary changes occur both in the sac and its contents. The walls 
become inflamed and thickened, and the blood coagulates in the in- 
terior of the sac and adheres to the roughened surface of the walls, 
so that the heematocele when cut open has somewhat of the laminated 
appearance of an aneurism. The centre of the clot may break down 
into a chocolate- coloured fluid, which, under the microscope, is 
seen to consist of broken-down blood-corpuscles, hsBmatine, and 
cholesterine crystals. Suppuration is also liable to occur, and the 
hsematocele may thus become an abscess. 

The source of the blood is doubtful. It has been attributed to 
the rupture of some of the large veins on the surface of the testicle 
or external to the parietal layers of the tunica vaginalis. In a few 
cases it has been traced to a wound of the spermatic artery. 

Encysted ham^atocele of the testis is exceedingly rare. It is the 
result of injury to an encysted hydrocele, and undergoes changes 
similar to those described under common hsematocele. 

Encysted luBmatocele of the cord will be found described under 
affections of the spermatic cord (see p. 387). 

XXVIII. 4.— A testicle, with the cavity of the tunica vaginalis, 
enlarged and filled with masses of soft fibrinous substance from coagu- 
lated blood. The tunica vaginalis is thick and hard; the testicle is 
healthy. 

XXVni. 44. — A testicle and tunica vaginalis ; the tunica vaginalis 
laid open by a section carried through the testicle from behind, is 
thickened and enlarged. Its cavity was filled with fiuid blood, and 
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irregalar masses of solid blood-stained fibrous substance adhere to its 
internal surface. The testicle appears healthy. 

XXVni. 88. — Testicle and tunica vaginalis divided and laid open. 
The tunica vaginalis, which had probably been the seat of an old 
hsBmatocele, was found filled with pus. Its walls are dense and thick- 
ened by layers of fibrous tissue, which in one place presents the 
appearance of fibro-cartilage. The testicle appears normal. 

The specimen was taken from the body of an old man, who died of 
senile gangrene of the leg, with bronchitis. He had complained of 
pain in the testicle only a few days before death. 

DISEASES OF THE TESTICLE. 
AcTJTB Inflammation. 

Acute inflammation is spoken of as orchitis or epididymitis, 
according as it begins in or aiEects chiefly the body of the testicle 
or the epididymis. 

InflamnLation of the body is usually the result of injury, such as 
a blow, kick, or squeeze of the testicle ; also of metastasis, as in 
mumps. 

Inflammation of the epididymis, which is far more common, is 
generally caused by the extension of inflammation from the urethra 
(consequent upon gonorrhoea, impacted calculus, or the passage of 
instruments) along the vas deferens to the epididymis. 

The body or the epididymis, according as the disease begins in 
the one or the other, appears tense and swelled. On section the 
intertubular connective tissue is seen injected and infiltrated with 
inflammatory material and the tubules filled with mucoid and 
purulent fluid. The tunica vaginalis is distended with a small 
quantity of turbid inflammatory effusion (acute hydrocele) : a 
condition, however, more frequently observed in epididymitis than 
in orchitis. The inflammation in the majority of cases terminates 
in resolution, leaving the testicle little if at all functionally 
deteriorated. At other times it may pass into the chronic condi- 
tion, or again, when very acute, it may end in suppuration and 
abscess. 

XXVm. 55. — A testicle, exhibiting the effects of acute inflamma- 
tion in its interior. Several irregular cavities extend through the 
interior of the testicle, which were filled by pus and inflammatory 
material. The pus has escaped, but portions of the inflammatory 
material remain. The glandular tissue around these cavities is con- 
solidated. A small quantity of transparent fluid was found in the sac 
of the tunica vaginalis, and there were partial adhesions between its 
opposite surfaces. At one part the tunica albuginea is thin and irre- 
gular on its surface, as if yielding to the enlargement of the testicle. 
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From a man in whom the operation of lithotrity had been performed. 
The disease of the testicle commenced a week after the operation, and 
nearly a week before the patient's death. A portion of the broken 
calcalus had previonsly become fixed in the nrethra. The bladder, 
XXYII. 30. was taken from the same patient. 

XXYin. 34. — ^A testicle, enlarged and indurated, with small circum- 
scribed abscesses in its interior. 

Ohbonio Ikfulmmatioh. 

Chronic inflammation of the testicle may be a sequel to the acnte 
disease, or it may begin as a chronic affection, when it is generally 
the result of slight injury in a debilitated, gouty, or rheumatic 
subject. As a sequel to the acute, the disease may affect either 
the body or the* epididymis, according as one or other of these 
parts was the seat of the primary inflammation. When the 
disease occurs in the body the inflammatory material, infiltrating 
the intertubular connective tissue, may either become absorbed, 
leaving the testicle little if at all functionally deteriorated, or it 
may undergo a fibroid change, and, like all newly^formed fibrous 
tissue, contract, pressing upon and obliterating the tubules, and 
finally converting the affected part into a mass of fibrous tissue. 
When the disease is confined to the epididymis, should absorption 
not take place, the ducts of this organ are pressed upon and 
obliterated by the contraction of the inflammatory material in a 
similar manner, and the epididymis appears as a small nodular 
mass of fibrous tissue. From the inability of the secretion of the 
testicle to escape through the obliterated duets, the tubuli 
seminiferi become dilated and subsequently more or less destroyed 
by the pressure of the retained secretion, and atrophy of the testicle 
sometimes, but not invariably, follows. 

When the disease is chronic from its commencement, it generally 
begpins in the body of the testicle, occasionally, though rarely, in the 
epididymis, and then more often in the lower part or "tail" 
than in the ''head" (Curling). As the disease progresses all 
distinction between the body and the epididymis is lost, the testicle 
appearing enlarged, smooth, and indurated, and on section infil- 
trated with distinct yeUowish^white masses of cheesy-looking 
material somewhat resembling tubercle. The tunica vaginalis is 
usually adherent and thickened. On microscopical examination 
both the tubules themselves and the intertubular connective-tissae 
appear infiltrated with inflammatory material. 

It is generally believed that the inflammation begins outside the 
tubules, and that the inflammatory products within are merely the 
result of the external irritation. 
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The inflammatory material may become completely absorbed, or 
it may undergo a fibroid change like that already described as 
following the acute form of inflammation, or the tunica albuginea, 
together with the adherent tunica vaginalis and skin, may give 
way, and the inflammatory material and what remains of the 
tubular structure of the testicle may protrude as a fungating mass 
covered with granulations, This benign protrusion, sometimes 
called hernia testis, may be distinguished from a malignant fungus 
by the healthy, non-adherent condition of the skin around, by the 
absence of blood coagula on its surface, and by the absence of 
other signs of cancerous disease. 

Injhmvniaiory Infiltration. — XXYIII. 66, — ^A testicle and its mem- 
branes divided by a longitudinal section. The testicle which is seen 
above was easily turned out from its membranes. Its stracture appears 
to be but slightly altered, beyond being infiltrated with inflammatory 
products. The membranes are altogether much thickened and otherwise 
altered, apparently the result of chronic inflammation, 

From a man aged thirty -one. The disease has existed about five 
months. 

Induration cmd Abscess, — XXYIII. 45. — A testicle and spermatic cord. 
In the centre of the testicle there is an irregular circumscribed abscess, 
from which a fistulous track (into which a portion of glass is introduced) 
extends through the tunics of the testicle and scrotum. The sub- 
stance of the testicle around the abscess is indurated. 

" Hernia testis," — XXVIII. 27. — A testicle with a portion of the 
scrotum. The testicle, covered on its anterior part by a layer of 
granulations, is protruded through an ulcerated aperture in its tunics 
and in the scrotum. A section of the protruded testicle shows that 
its glandular tissue is but little altered ; but the epididymis appears 
indurated and consolidated with the adjacent tissues. 

XXVIII. 29. — Portion of a testicle covered with granulations, which 
was protruded through an ulcerated aperture in its tunics and the 
scrotum. 

XXVIII. 66. — Sections of a testicle, with the cavity of the tunica 
vaginalis obliterated by layers of false membrane a third of an inch in 
thickness, apd very tough and compact. At the posterior part, by the 
side of the epididymis, earthy matter has been deposited in the midst of 
the new tissue. The substance of the testicle is soft, but not otherwise 
diseased; it is of natural size, but the epididymis is enlarged and 
indurated. All the tissues around the tunica vaginalis appeared thick- 
ened, adherent, and hard, and, together with the thick layer of false 
membrane, gave the characters of a considerable enlargement of the 
testicle itself. 

The other testicle was similarly but less diseased. 

Fibroid degeneraiion. — XXVIII. 80. — A testicle removed from a man, 
aged fifty-two. It had been enlarged for nme years. The bulk of its 
substance has disappeared, its place being supplied by a dense firm 



378 DISEASES OP THE TESTICLE. 

tliongli friable mass of fibrous tissae. The tunica vaginalis has been 
converted into a thick-walled cyst, the interior of which was covered 
with lymph and apparently old blood clots. Above the main was a 
smaller though similar cyst. 

TUBESCTTLAB DISEASE OF THE TeSTICLE. 

Tubercular or strumous disease of the testicle is characterized by 
the presence of yellowish white masses of tubercular-looking 
material in the body and epididymis. It generally affects first the 
epididymis and in some instances may remain entirely confined to 
it. Usually, however, the body of the testis becomes subsequently 
involved. The vas deferens and vesiculse seminales are also fre- 
quently found infiltrated with tubercle ; indeed, the local affection 
of the testicle is often but a part of a general tuberculosis of the 
genito-urinary tract. 

Tuberculous disease may begin within the tubules as a chronic 
catarrhal inflammation, the products of which afterwards undergo 
caseous changes; or without the tubules as a deposit of true 
miliary tubercles in the lymphatic tissue, especially in the neigh- 
bourhood of the rete testis. These miliary tubercles afterwards 
become caseous and indistinguishable from the caseous masses 
resulting from the degeneration of the inflammatory products 
formed within the tubules. 

A tuberculous testicle is enlarged and nodular, and the epi- 
didymis forms a distinct prominence at its upper and posterior 
part. On section circumscribed masses of yellowish, caseous-looking 
material are found scattered throughout the tubular structure, or 
even occupying the whole interior of the organ. 

If the disease is not arrested, ulceration of the skin and of the 
tuiiics of the testicle takes place, allowing the morbid substance, 
along with what remains of the proper tissue of the testicle, to 
protrude through the skin of the scrotum ; the fungus thus pro- 
truded is covered with granulations and a purulent discharge. In 
other instances the tuberculous matter, together with much of the 
gland-substance, breaks down and is discharged through the ulcer- 
ated aperture in the scrotum, leaving unhealthy fistulous tracts in 
the substance of the testicle ; or, again, the caseous material may 
dry up and undergo calcification. Under the use of appropriate 
remedies what remains of the secreting structure, both within the 
tunics and even in the f ungating mass, may be restored and regain 
their functional activity. 

Tubercle of the testicle, although a disease of early life, is uncom- 
mon before puberty. 

The epididymis chiefly affected. XXYIII. 33. — A testicle, exhibiting 
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i distinct and circumscribed deposits of tuberculous matter in the epidi- 
dymis. The vas deferens is obliterated and contracted. The body of 
the testicle appears healthy. 

Affecting epididymis and body. — XXVIII. 38. — Two testicles enlarged, 
and having circumscribed deposits of tuberculous matter in their inte- 
rior and in that of each epididymis. 

XXVIII. 67. — The left testicle removed from a man aged forty. It 
is divided by a longitudinal section. The whole interior is filled by a 
deposit of caseous tubercle ; scarcely a. trace of the natural structure of 
the testis is visible. The testis had been enlarged for eight months. 
The right epididymis was also considerably increased in size. 

Affecting both testicles, XXVIII. 22. — A testicle, exhibiting a cir- 
cumscribed mass of tuberculous substance in its centre. The adjacent 
part of the testicle appears healthy, and the morbid deposit has pro- 
duced no enlargement. The other testicle was similarly diseased. 

XXVIII. 79. — Tuberculous disease of the testis, from a man aged 
forty, who died of phthisis. The other testis was similarly diseased. He 
first noticed an enlargement of this testicle eight months before death, 
and six months afterwards the other testis became affected. 

General tubercular condition of the genito-v/rinary tract, XXVIII. 32. — 
Two testicles. One of them is enlarged to twice its natural size by pale 
yellow and soft tuberculous matter, which is almost uniformly diffused 
through its substance, leaving scarcely any intervening portions of the 
glandular tissue. In the other testicle are 8feveral distinct and circum- 
scribed deposits of tuberculous matter at its lower part, and in the 
epididymis. 

From a man thirty years old. The enlargement of the testicle first 
described had been observed many years. He died with tuberculous 
disease of the prostate, lungs, and other organs. 

XXVni. 20. — Sections of a testicle enlarged, indurated, and in many 
parts infiltrated with tuberculous matter. The part which is not filled 
with tuberculous matter is white and tough, like the tissue of a cicatrix. 
The tuberculous matter is in circumscribed masses of irregular shape, 
compact, and of a pale yellowish-white colour, which project above the 
surface of the substance in which they are deposited. Above the 
testicle there is a mass of sifuilarly indurated tissue with tuberculous 
deposit, situated either in the spermatic cord or in the upper part of 
the epididymis. 

The patient was a gentleman forty-two years old. The testicle had 
been enlarging for seven years. Shortly before its removal the disease 
appeared to extend rapidly up the spermatic cord, and some enlarge- 
ment was observed in the opposite epididymis. 

Fungating protrusion throv>gh the scrotum, XXVTII. 35. — A testicle 
with a portion of the scrotum. The testicle enlarged and indurated, and 
exhibiting appearances of tuberculous matter deposited in it, is pro- 
truded through an ulcerated aperture in its tunics and the scrotum. 
Its protruded surface is thinly covered with granulations ; its posterior 
part appears healthy. 
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XXYIII. 50. — Section of two testicles. Of one testicle the place of 
the natural structure is entirely occupied by large masses of tuberculous 
substance. Of the other testicle, a small portion of the natural struc- 
ture remains around a mass of tuberculous substance. Ulceration of 
the skin and of the tunics of one testicle had taken place, allowing the 
protrusion of the morbid substance to the outside of the scrotum. 
Both testicles were removed at the same time from a man forty years old. 

Syphilitic Diseasb. 

The testicle may be affected both in the early and the later 
stages of syphilis. 

In its early (the so-called secondary) stages syphilis attacks the 
testicle in the form of a chronic inflammation of the intertubular con- 
nective tissue. Under appropriate treatment the inflammatory 
material may undergo complete absorption, leaving the organ appa- 
rently healthy. Otherwise it is apt to degenerate into flbrous tissue, 
which, by its subsequent contraction, destroys the tubules, and there- 
fore leads to atrophy of the testicle. The body of the testicle, to 
which the disease is usually confined, is slightly enlarged, hard, 
heavy, smooth, egg-shaped, and flattened laterally, and on section 
the intertubular connective tissue appears uniformly infiltrated by a 
dense, tough, yellowish-white material. These appearances are 
occasionally obscured by the presence of a small hydrocele of the 
tunica vaginalis. Suppuration seldom ensues. Usually one testicle 
only is affegted. 

In its later (the so-called tertiary) stages syphilis attacks the 
testicle in the form of distinct gummous growths situated in the 
connective tissue between the tubules, producing an irregular 
uneven enlargement of the body of the testicle. The gummous 
growths, although they may yield to treatment and become 
absorbed, frequently soften and suppurate, the tunics and skin 
ulcerate, and there result fistulous passages in the body of the 
testicle. In rare instances a fungus may protrude through the 
ulcerated aperture in the tunics and skin. Both testicles are 
frequently affected. 

XXYin. 81. — Sections of a testicle. The organ is but little altered 
either in shape or size. Its external surface is uniformly smooth, firm, 
and inelastic to the touch. The epididymis is scarcely if at all affected. 
The glandular structure of the body of the testicle has been completely 
replaced by a dense, tough, yellowish- white material, like old inflam- 
matory lymph. This under the microscope is seen to consist of fine 
granules and of oil globules of various sizes, with no trace of fibrillation 
and only faint vestiges here and there of cell formation. 

The specimen was taken from the body of a middle-aged man brought 
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to the hospital for dissection. No history of the case could be obtained, 
but numerous scars like those the result of syphilitic ulceration were 
seen on various parts. The companion testis was similarly affected, but 
to a somewhat less extent. 



Cabcinoma op the Testicle. 

Oarcinoma of the testicle is a common affection. It is nearly 
always of the medullary type; scirrhus, however, sometimes, 
though rarely, occurs. Medullary cancer generally begins in the 
body of the organ in the form of one or more distinct nodules ; 
more rarely as a general infiltration. The tubular structure of the 
gland is encroached upon and destroyed by the advancing disease, 
or merely, as when the cancer begins in the rete testis, dispersed 
and spread over and around the growth. The epididymis, in the 
early stages unaffected, later becomes invaded and rendered indis- 
tinguishable from the rest of the gla.nd. 

The tunica albuginea becomes thickened and the tunica vaginalis 
inflamed by the irritation of the new growth, and the cavity of the 
latter either distended by a small quantity of inflammatory effusion 
or obliterated by the adhesion of the visceral to the parietal layers. 

The skin then becomes adherent and ulcerates, and a fungating 
mass of cancer protrudes ; the cancer likewise spreads up the 
lymphatics of the cord to the lumbar glands, and is thence deposited 
in various organs of the body. 

A testicle affected with medullary cancer enlarges with great 
rapidity, and oft-en attains a large size ; it is at first smooth, after- 
wards nodular, tense, yet elastic, and semi-fluctuating in places, 
and of a globular or pyriform shape ; the epididymis is indis- 
tinguishable from the rest of the gland. On section it is seen to 
consist of yellowish- white brain-like material, intersected by nume- 
rous fibrous septa, the remains of the trabeculse and of the medias- 
tinum testis. The surface of the section is frequently blotched by 
patches of red, due to extravasation of blood from rupture of the 
capillary vessels, and here and there by patches of yellow, the result 
of fatty degeneration of the cancer elements ; masses of cartilage 
and cysts occur in some specimens. The cord is infiltrated with 
similar growths of cancer, and its vessels are enlarged. The skin 
of the scrotum is traversed by large tortuous veins ; it is not at 
first adherent to the testicle, but afterwards becomes so, and finally 
ulcerates, allowing the cancerous fungus to protrude. After the 
skin is involved in the disease the inguinal glands, which receive 
the lymphatics from the superficial part of the scrotum, become 
affected as well as the lumbar glands, which receive those of the 
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testicle. The cancerous fungus is characterized by its sloughy, 
blood-stained surface, its sanious foul-smelling discharge, and by 
the adherent and infiltrated condition of the skin around. 

XXVIII. 12. — ^A testicle, of which the natural structure cannot be 
discerned, its place being occupied by a large oval mass of soft medul- 
lary cancer traversed by partitions which divide it into many round 
masses. The tunica albuginea is thickened, and the opposite surfaces 
of the tunica vaginalis are adherent. 

XXVIII. 31. — Section of a testicle, in which the place of the natural 
structure is filled by a large oval mass of soft, and apparently very 
vascular, medullary substance, like that in 12. The morbid growth 
extends from the upper part of the testicle into the cellular tissue of 
the spermatic cord. The opposite surfaces of the tunica vaginalis are 
adherent. 

XXVIII. 42. — Sections of a testicle and of a large medullary growth 
connected with it. In one part of the preparation the section of the 
testicle exhibits its internal structure unaltered ; and in this situation 
the morbid growth appears to spring from the tunica albuginea. The 
vas deferens is traced to the testicle. 

XXVIII. 16. — ^A similar specimen to 12, but the medullary substance 
is firmer and more uniform, and a portion of it has protruded through 
a large ulcerated opening in the coverings of the testicle and in the 
scrotum. The protruded portion is softer than the rest, and blood is 
diffused through it. The surface of the protrusion is smooth. 

XXVIII. 62. — Sections of a testicle, the natural structures of which 
are put out of sight by the growth of a large mass of medullary cancer, 
around which they are, probably, with the tunica albuginea, extended. 
The cancerous substance is lobed, pale, soft, and greyish. Embedded 
in its lower part, and separated from it by a thin filamentous capsule, 
is an oval mass of cartilage, from an inch and a half to two inches in 
diameter. Points of bone are scattered in the cartilage; and its 
apparent construction of cylindriform, tortuous pieces, indicates the 
probability that it was formed in tubes, which, by the growths in them, 
have been lengthened and made tortuous, and clustered into one mass. 

The patient was thirty-eight years old. 

XXVIII. 83. — ^A testicle, removed after death, from a man aged 
forty-five. The lower part is occupied by a dense and hard, mostly 
well-defined mass, presenting both to the naked eye and under the 
microscope the appearance of cartilage. The upper portion of the 
testicle exhibits the usual appearance of medullary cancer. 

There were numerous secondary deposits in various parts of the 
body, with little or none of the cartilaginous element whatever in them. 

Sabcoma. 

Sarcomata of the testicle are indistinguishable except by their 
microscopical characters from medullary cancer, with which 
disease they were formerly confounded. They are commonly of 
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the round-celled yariety, and like medullary cancer are associated 
with the formation of cysts, and often contain masses of cartilage 
scattered through their substance. 

XX viTT. 85. — Sarcoma of the testicle, containing a large quantity of 
cartilage. 

Cabtilaoinous Tumoubs. 

Cartilaginous tumours of the testicle must be distinguished from 
the secondary growths of cartilage so frequently occurring in 
sarcomatous, carcinomatous, and cystic disease of the testicle. 
Primary cartilaginous tumours generally involve the whole organ, 
which they render exceedingly firm and hard, so that when 
handled they give the sensation of bone to the touch. On section 
they are seen to consist of tortuous, cylindrical, and knotted pieces 
of cartilage closely packed and embedded in a tough fibrous tissue. 
The tubules are in general completely involved in the mass of 
cartilage, but some of them are occasionally pressed aside by the 
growth and spread out, unaltered in structure, between it and the 
tunica albuginea. 

The character of the cartilage varies with the rate of growth. 
When the growth is rapid the cartilage partakes of the hyaline form, 
when less so it partakes of the fibrous. It is liable to undergo ossi- 
fication. The cartilage usually has its origin in the tubes, sometimes, 
as in Sir James Paget's case (XXYIIL 68), in dilated lymphatics. 

The disease may secondarily affect distant organs. 

XXYIII. 68. — Section of a cartilaginous tumour, from a man aged 
thirty-seven. 

XX VIII. 69. — A branching cartilaginous growth, which projected 
from a lymphatic into the cavity of the vena cava inferior. The coats 
of the vein, which had undergone no change in their structure, were 
reflected on its narrow base, but, gradually thinning, were lost on many 
of its branches, which thus appeared bare and in direct contact with 
venous blood. 

XX VIII. 70. — A large lymphatic laid open. Its canal appeared 
filled by a cylindrical growth, but this could be loosened and unravelled 
into the bundle of variously shaped small bodies suspended on long 
branching stems, and consisting usually of nodules of cartilage em- 
bedded in a softer tissue. 

XX V iT. 71. — A cluster of small oval and rounded swellings, which 
extended along the course of the spermatic cord, and were loosely 
connected with its structure. They are composed chiefly of small 
cylindrical and nodular pieces of cartilage clustered with growths of 
a softer substance on slender threads, and enclosed in thin-walled 
canals. 

XXVIII. 84. — Cartilaginous tumour of the testicle. 
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FiBBOus Ttjmoubs. 

Fibrous tumours of the testicle are rare. They generally appear 
as hard, firm, encapsulated growths, having the ordinary microscopic 
characters of the fibromata. They spring from the intertubular 
connective tissue, and as they increase in size displace and spread 
out the tubular substance around them. They are innocent 
growths. 

XXVin. 54. — Sections of a testicle. A firm, apparently fibrous, 
tumour has been formed in the interior of the testicle. The remains 
of the glandular substance, unaltered in structure, are expanded around 
the tumour, between it and the tunica albuginea. Bristles indicate the 
line of division between them. 

Removed from a man twenty-five years old. 

XXXV. 73. — Section of a tumour which has grown within the tunica 
albuginea of the testicle. It is of nearly regular, oval shape, and about 
six inches in its chief diameter ; it is lobed, and now close-textured, 
pure white, like a lump of firm connective tissue. In the recent state 
it was succulent and translucent, its substance being infiltrated with a 
clear, yellow, serous and synovia-like fluid. Part of the tunica albuginea 
is reflected from its surface, and within this part seminal tubes are 
found spread out around it. 

The patient was thirty years old, and the growth of the tumour was 
observed for seven years. In microscopic structure it showed scarcely 
anything but fibro-cellular tissue, in bundles of well-formed filaments 
mingled with elongated fibre-cells. A diagram (326) shows the tumour 
in its recent state. 

Cystic Disease. 

Two forms of cystic disease of the testicle are commonly 
described, the malignant and non-malignant. The malignant 
appears to be merely a cystic degeneration of cancerous or sarco- 
matous growths, of which mention has already been made. The 
non-malignant form or the true cystic disease consists of a collec- 
tion of multilocular and proliferating cysts, bound together by 
fibro-myxomatous tissue, in the body of the testicle. The cysts appear 
to be formed by the dilatation of the ducts of the rete testis, and 
may occupy nearly the whole of the organ, displacing the tubuli 
seminif eri, which but little altered in structure, are commonly spread 
out over them. The ducts of the epididymis are at first unaffected, 
but afterwards become atrophied. The cysts, which may be few 
or many, vary in size from microscopical minuteness to half an inch 
or more in diameter, and are lined with tessellated epithelium like 
that lining the tubes of the rete testis. They generally contain 
a serous or mucoid fluid, frequently tinged with blood. When 
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large they may also contain growths springing from their walls, and 
composed of epithelial-like cells. Sometimes little masses of 
cartilage are found filling the cysts. The fibrous tissue surround- 
ing the cysts is probably, in great part, intertubular connective 
tissue hypertrophied from irritation. A testicle afEected with cystic 
disease is generally of large size, smooth, uniform, semifine- 
tuating in places, non-translucent, and of a pyriform or globular 
shape. The vessels of the cord are frequently enlarged and 
varicose. 

XXYin. 24. — A testicle, in which there is a large firm tumour, in 
parts appearing fibrous, in parts spongy, and having numerous cysts 
with distinct membranous walls embedded in its substance. In some 
of the larger cysts there are growths of soft substance. The opposite 
surfaces of the tunica vaginalis are partially adherent. 

XXVIII. 51. — A testicle, removed by operation. Its interior is 
occupied by a tumoui* developed among the tubuli seminif eri, and still 
surrounded by a thin layer of them. The lower part of the tumour is 
formed by a homogeneous compact yellow substance ; but its chief 
mass is composed of a firm tissue, traversed by white fibres, in which 
there are numerous cysts. The walls of the cysts are closely connected 
with the surrounding tissue, and they are lined by a polished mem- 
brane. Most of them were filled by a fluid resembling mucus ; others 
contained a fluid like serum ; and in one, a small lobulated growth has 
arisen from the interior of the wall, and nearly fills the cavity. 

From a gentleman of middle age, in whom the tumour had grown 
slowly. Four years after the operation he was in perfect health. 

Atrophy. 

Atrophy of the testicle may be simply the result of old age ; or it 
may be induced by pressure, by interference with the blood supply 
of the testicle, or by disease of the testicle itself. A non-de- 
scended testicle is frequently atrophied, especially when retained in 
the inguinal canal, where it is subject to pressure by the action of 
the abdominal muscles or by the use of a truss. 

In atrophy from old age, from pressure, or from interference with 
the blood supply, the testicle becomes smaller, softer, and loses its 
elasticity, but it retains its shape, except in the case of atrophy from 
pressure when it is slightly flattened. The tubules are wasted, 
indistinct, and contain no spermatozoa. The epididymis is reduced 
to a few fibrous threads, and the constituents of the cord are 
shrunken and wasted. The atrophy is generally accompanied by 
fatty degeneration. 

In atrophy from disease the testicle not only decreases in size, 
but also loses its shape, becoming irregular, nodular, and uneven. 

25 
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The tunica vaginalis is adherent and the whole organ is converted 
into a mass of firm fibrous tissue. 

From presstf/re, XXYIII. 25. — A testicle, reduced to half its natural 
size, in consequence of the pressure of a hydrocele in the opposite side 
of the scrotum. The body of the testicle is much more atrophied than 
the epididymis. 

From old age. XXYIII. 26. — The atrophied testicle of an old man. 

Diseases of the Undescended Testicle. 

Atrophy and medullary cancer are the principal affections of the 
non-descended testicle. Two specimens of medullary cancer follow. 

XXYIII. 40. — A testicle, with a portion of the abdominal walls. The 
place of the testicle is occupied by a medullary cancer. The tunica 
vaginalis communicated with the cavity of the abdomen. 

The liver and mesenteric glands were secondarily affected by the 
cancer. See XYI. 5 and XYIII 6. 

XXYIII. 78. — Encephaloid cancer of the left testicle, which had only 
descended through the inguinal canal, not reaching the scrotum. In 
the operation for its removal, the diseased testicle was found lying 
immediately beneath the integuments and outside the aponeurosis of 
the external oblique muscle. The right testicle was healthy and in 
the proper situation. 

From a man, aged twenty-five. 

Undeveloped Testicle. 

XXYIII. 76. — The right testicle, undeveloped, of a man, aged 
twenty- two, who during his life was of a feeble intellect, and subject 
to epileptic fits. 

DISEASE OF THE SPERMATIC CORD. 

Hydrocele. 

Hydrocele of the cord may be either diffused or encysted. 

Diffused hydrocele is simply a dropsy of the cellular spaces of the 
cord. As it is very rare, and as there is no specimen of it in the 
Museum, it will not receive further notice. 

Encysted hydrocele of the cord is a collection of fluid in a cyst or 
cysts in connection with the spermatic cord. The cysts are gene- 
rally formed of portions of the funicular process of the tunica 
vaginalis, which have remained unobliterated and have become 
distended with serous fluid. 

The cyst, or cysts, when there are more than one, are frequently 
found connected with the peritoneum above and with the tunica 
vaginalis below by a white, shining, fibrous cord, the remains of the 
obliterated funicular process. 
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Althougli the cysts are commonly produced in the manner above 
described, it is probable that they may be occasionally developed 
from some of the foetal remains, so abundant in the neighbourhood 
of the epididymis and at the commencement of the cord, e,g, the 
organ of Qiraldes or the hydatid of Morgagni. 

The walls of the cyst are generally thin and membranous and 
lined with squamous epithelium, but they may be found thickened 
and granular on their internal surface as the result of irritation or 
inflanmiation. They usually contain a clear, transparent, straw- 
coloured fluid, like that of ordinary hydrocele ; but in rare instances a 
watery fluid containing spermatozoa and resembling that of encysted 
hydrocele of the testis, hence it is probable that in these instances 
the cysts are developed from foetal remains. The fluid, like the 
walls, may undergo secondary changes and become dark and turbid. 

The coverings of an encysted hydrocele are the same as those of 
the cord, namely, in addition to the skin and superficial fascia, 
the inter-columnar, cremasteric, and inf undibuliform f ascise. The 
vessels, nerves, and vas deferens are behind the hydrocele. 

XXVIII. 3. — ^A hydrocele of the spermatic cord. There are several 
very thin- walled cysts of different sizes communicating with each other, 
and nearly surrounding the upper and anterior part of the testicle ; 
but none of them appears to communicate with the cavity of the tunica 
vaginalis. 

XXVIII. 10. — A hydrocele of the spermatic cord. There is a single 
large membranous cyst immediately above and behind the testicle. 
Its inner surface is fasciculated, but lined by a smooth polished mem- 
brane. The opposite surfaces of the tunica vaginalis, which were 
adherent throughout, have been partially separated. The testicle is 
healthy. 

XXVIII. 28. — A hydrocele of the spermatic cord. There are three 
distinct large cysts, which do not communicate; two of them are 
situate above the testicle and the third behind it. 

Hjematocele. 

Hsematocele of the cord is very rare. Like hydrocele of the cord 
it may be either diffused or encysted. Diffused heematocele is 
merely an effusion of blood in the cellular tissue of the cord; 
encysted haematocele is a collection of blood in the cavity of a 
former hydrocele. The following is one of the very few specimens, 
if not the only one, of this rare form of disease in the pathological 
Museums of London. 

XXVIII. 11.— A large cyst in the spermatic cord, which contained 
blood. The cyst is situate just above the testicle, and the tissues 
around it are thickened, indurated, and consolidated. Fart of the 
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tunica vaginalis has been removed; the opposite sorfaceB are com- 
pletely adherent. 

Fatty TuifoUB of the Oobd. 

XXXV. 66. — ^An elongated, lobed, fatty tnmonr, removed after death 
from the loose connective tissue of a spermatic cord. 

DISEASES OF THE VAS DEFERENS AND VBSICULiB 

BEMINALES. 

Hydatids of the Vas Dbfbbens. 
XXIX. 15. — ^A bladder, to the posterior part of which a cyst is 
attached, which contained acephalocyst hydatids. The vesiculsB semi- 
nales and vasa deferentia are closely connected with the cyst, and the 
lower part of the right vas deferens communicates with it by two 
orifices, into which a bristle is passed. A portion of this vas deferens 
is wanting, and it appeared that the cyst might have originated in 
the dilatation of the deficient portion of the tube. The walls of the 
cyst are thin, but tough and firm ; the hydatids found within it are at 
the bottom of the bottle. 

TiJBEBCLE OF THE VESICIJLiB SeMIITALES. 

Tubercle of the vesiculsB seminales hardly ever occurs except in 
connection with tuberculous disease of the genito-urinary tract. 
Two good specimens follow. 

XXIX. 20. — ^VesiculsB seminales, prostate gland, and part of the 
bladder. Sections of the prostate and left vesicula seminalis exhibit 
tuberculous matter deposited in the interior of each. In the vesicula 
seminalis the tuberculous matter forms a uniform Hning to the mucous 
membrane, the reticular arrangement of the surface of which remains 
distinct. In the prostate it is almost uniformly infiltrated through 
its left half, and some of it is softened. The right side of the prostate 
is nearly healthy. 

From a young man in whom there were tubercles of the lungs and 
other organs. 

His left kidney is preserved in XXVI. 27; the right kidney was 
healthy. The left testicle had tuberculous deposits in its interior; the 
right was healthy. 

XXIX. 14. — ^Two specimens of vesiculs seminales enlarged, indu- 
rated, and having deposits of tuberculous matter upon their lining 
membranes. 
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DISEASES AND mJUEIES OF THE PEOSTATE. 

Inflamieation. 

Inflammation of the prostate is commonly the result of the ex- 
tension of inflammation from the urethra or bladder, of injury 
received in the passage of an instrument, or of the impaction of a 
calculus. II also occasionally occurs as an idiopathic affection in 
gouty and rheumatic subjects. 

The inflammation may terminate in resolution, ulceration, sup- 
puration and abscess, or in chronic enlargement. 

The following specimens of ulceration are the only examples of 
inflammatory affections of the prostate in the Museum. 

XXIX. 10. — A prostate in each lateral lobe of which there is a large 
irregular cavity, formed by ulceration, and communicating with the 
urethra by the side of the caput gallinaginis. Urinary calculi have 
been formed in these cavities. The mucous membrane at the neck of 
the bladder and in the prostatic part of the urethra is diffusely 
ulcerated. 

XXIX. 12. — A bladder and prostate. The middle lobe, which pro- 
jects into the bladder, presents an ulcerated surface. 

XXIX. 21. — A bladder and prostate. The prostate is greatly 
enlarged ; its middle portion, projecting into the bladder, has been 
deeply torn by catheters which were arrested by it in the attempt to 
relieve retention of urine. 

Chbonio Enlargement. 

Chronic enlargement of the prostate, though a common affection 
of advanced life, is not, as has been stated, a constant concomitant 
of old age ; it must be distinguished from the chronic inflam- 
matory enlargement, which may occur at any period of life. The 
disease under consideration may be due to a uniform hyper- 
trophy of the normal tissues of the prostate generally, or of the 
muscular and fibrous tissues only ; or, as is most commonly the 
case, to the presence of one or more distinct tumours embedded in, 
or of one or more distinct outgrowths springing from, the 
substance of the organ. Such tumours may resemble the normal 
prostate in structure ; or the muscular, the fibrous, or the glandular 
elements may predominate. 

The enlargement may uniformly affect the whole organ, or it 
may be confined to one or both of the lateral lobes or to the " pos- 
terior median portion" (the so-called middle lobe). Sometimes 
limited portions become pedunculated and project into the bladder. 

When the enlargement is general the prostatic portion of the 
urethra is flattened laterally and increased in length, in extreme cases 
often measuring several inches. When only one of the lateral lobes 
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is enlarged the urethra is deflected to the opposite side ; when 
the posterior median portion is chiefly a£fected the urethra turns 
suddenly upwards into the bladder at a right angle to the rest of 
the canal, the enlarged median portion standing up as an obstruc- 
tion at the mouth of the bladder. 

When the enlargement has existed some time the bladder 
becomes dilated and its muscular coat hjpertrophied, from its 
endeavours to overcome the obstruction to the outflow of urine. 
As the vesical orifice of the urethra, in consequence of the enlarge- 
ment of the prostate, is no longer at the most dependent part of 
the bladder, the urine cannot be completely voided, but collects in 
the fundus behind the prostate, and, becoming ammoniacal from 
admixture with mucus, deposits phosphates, in the form either 
of a calculus or of an incrustation upon the walls of the bladder. 

The effects of the enlargement upon the urinary organs behind 
the seat of obstruction are similar to those that occur after stricture 
of the urethra. Thus, the mucous membrane of the bladder may 
become chronically inflamed, and, in some cases, ulcerated ; the 
ureters may become dilated, and the kidneys more or less dis- 
organized. 

I. General enlargement. 

Affecting the entire organ. XXIX. 3. — A bladder, with the prostate 
greatly and miiformly enlarged. The ufethra within the prostate 
is deepened and laterally compressed. The muscular coat of the 
bladder is hypei^rophied ; bristles are passed beneath strong fasciculi 
of muscular fibres extending from the ureters to the neck of the 
bladder. 

XXIX. 8. — A bladder, with the prostate, exhibiting a general 
enlargement of the prostate, with predominant enlargement of its 
** posterior median portion" (middle lobe). The enlarged middle lobe, 
and the portions of the prostate and of mucous membrane which 
connect it with the enlarged lateral lobes, form a ridge across the 
neck of the bladder, behind the orifice of the urethra. Through the 
middle of this ridge a passage was formed by a catheter. 

Affecting chiefly the "posterior median portion** (middle lobe), 
XXIX. 6. — ^A bladder, with the prostate. The prostate is generally 
enlarged, but its posterior portion, or middle lobe, is enlarged much 
more than any other portion of it, and projects in the form of a round 
tumour into the cavity of the bladder, immediately behind the orifice 
of the urethra. The muscular coat of the bladder is hypertrophied. 
The ureters are dilated and thickened. Immediately above one of the 
ureters is a small cyst communicating with the bladder. 

XXIX. 7. — A similar specimen j but the prostate, not being divided 
as it is in the preceding specimen, exhibits more plainly the manner in 
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which, when enlarged, it projects into the neck of the bladder, and 
especially the manner in which the enlarged middle lobe projects 
behind and above, and partially overhangs the orifice of the urethra. 

Affecting chicly the lateral lobes, XXIX. 1. — A prostate, with parts 
of the bladder and rectum. The prostate is greatly enlarged. The 
principal enlargement has taken place at the sides of the prostate and 
in the portion which is above and in front of the urethra : this portion 
is increased to upwards of an inch and a half in thickness, while the 
portion behind and below the urethra is scarcely thicker than is 
natural. The urethra within the prostate is flattened laterally, and 
contracted. A portion of glass is introduced into a passage made by a 
trochar during life, from the rectum through the prostate into the 
urethra. The orifices of the ureters are much dilated. 

XXIX. 2. — A bladder, with the prostate enlarged and indurated. 
As in the preceding specimen, the chief enlargement is at the sides 
and anterior part of the prostate, but it is irregular, so that the 
urethra within the prostate is not only flattened but is also turned 
from its regular direction by portions of the prostate projecting into it. 

XXIX 18. — A bladder and prostate. The prostate is much enlarged, 
and distinct round portions of it project into the neck of the bladder, 
both behind and in front of the urethra. A portion of coloured glass 
is passed through the urethra within the prostate, which takes a veiy 
oblique course, in consequence, apparently, of the left lobe of the 
prostate being more enlarged than the right. 

II. Limited enlargements in the form of tumowra or outgrowths. 

In the form of tv/rnou/rs, XXIX. 24. — The lower part of a bladder, 
with the prostate laid open from the front. The right lobe of the 
prostate is enlarged by the growth within it of a tumour over which 
its substance and capsule are thinly spread out. The tumour is of 
regular, roundly oval shape, measuring about one and a half and two 
inches in its diameters, closely invested by the prostate, yet easily 
enucleated from it. A portion of it thus separated is suspended above 
the bladder. Its cut surfaces show a very firm, dense texture, like 
that of a prostate, with numerous small cysts. The microscopic struc- 
tures had the same likeness to those of a natural prostate. The 
prostatic part of the urethra is flattened by a projection of the 
side of the tumour, and curved towards the left side. A piece of glass 
marks a passage made with a catheter through the right lobe of the 
prostate, by the side of the tumour. The left lobe of the prostate 
appears of natural size. 

From a man fifty-one years old, who, for two years before his death, 
had increasing difficulty in passing urine. Complete retention at 
length ensued, and was relieved with catheters, some or all of which 
passed through the prostate in the tract indicated in the specimen. 
After seven days, acute peritonitis, commencing apparently at the 
bladder, proved quickly fatal. 

In the form of outgrowths, XXIX. 9. — Section of a bladder, prostate. 



392 DISEASES AND INJUBIES OP THE PROSTATE. 

and urethra. The prostate is enlarged, and some tumours growing 
from it project into the bladder. There was a calculus in the bladder, 
which was removed by the lateral operation a fortnight before death ; 
and in the progress of the operation one of the tumours arising from 
the prostate was completely detached. This tumour is suspended in 
the lower part of the bottle ; it is of oval form, about three-quarters of 
an inch in diameter, and appears to have been attached by a small pedicle. 

XXIX. 25. — A tumour, bisected, which was removed from the 
interior of a urinary bladder. It was attached just behind the orifice 
of the urethra, over the middle lobe of the prostate, by a band or 
pedicle, composed of mucous membrane and muscular fibres, and 
measuring about half an inch in width, and one-eighth of an inch 
in depth and thickness. The tumour (cut from the pedicle) is thinly 
invested with mucous membrane, like that of the bladder. It is of 
somewhat oval form, and measures from one and a half to two and a 
half inches in its several diameters. On its cut surfiices the tumour 
appears formed of very firm, tough, whitish substance, like that of a 
prostate. It is intersected by shining white circling bands of fibres, 
which divide it into close-packed lobes, and it contains many small 
round and oval cysts, lined with smooth membrane. The microscopic 
textures of the mass were exactly similar to those of prostate, including 
both gland-structares and well-formed smooth muscular fibres. The 
tumour may, therefore, be regarded as having grown, not within, but 
external to, the prostate, and as having projected into the bladder till 
it became pedicled. 

The patient, sixty-four years old, was, for the last four years of his 
life, unable to pass urine without the help of the catheter. The 
tumour, as first seen after death, was described as *' lying loose in the 
bladder, only connected to it by a pedicle, moving on this like a hinge, 
and, when pressed forwards, obstructing the orifice of the urethra." 

XXIX. 26. — Portion of an enlarged prostate, of irregular shape, and 
measuring from an inch to an inch and a half in its several diameters, 
which was cut and torn off in an operation of lithotomy. 

The patient was about forty years old, and had two large calculi. 
His recovery from the operation was quick, and apparently complete. 

Specimens illustrating some of the methods of treating retention ofwrine 

from enlargement of the prostate. 

By pumdvre of the bladder above the pubes, XXIX. 16. — ^A bladder, 
with an enlarged prostate, from a man in whom the bladder had been 
punctured above the pubes eight years before death. The fistulous 
passage through which the urine was discharged is about four inclies 
in length, and extends from the front of the bladder immediately 
above the prostate, through the abdominal walls. A piece of glass 
is introduced into this passage. The lateral lobes of the prostate 
are enlarged, and a distinct portion of the prostate, flattened and 
triangular, projects into the bladder immediaiiely behind the orifice 
of the urethra. 
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Bypuneiwre through the rectum. XXIX. 1. — A prostate, with part of 
the bladder and rectum. A portion of glass is introduced into a 
passage made bj a trochar during life, from the rectum through the 
prostate into the urethra. 

Puncture of the bladder through the rectum for the relief of 
retention of urine is objectionable if the prostate is much enlarged ; 
for either the instrument must be passed so high up the rectum 
to enable it to enter the bladder behind the large prostate that 
the recto-vesical pouch of the peritoneum will run grave risks 
of being wounded, or the trochar must be thrust through the 
prostate, a proceeding not only inflicting much injury upon the 
prostate, but also often failing in its object, as the point of the 
trochar (as seen in the above specimen) may enter the elongated 
prostatic urethra in front of the seat of obstruction, instead of 
entering the bladder. 

By ** iwMieUing" the proataie. XXIX. 8. — ^A bladder and prostate. 
The enlarged middle lobe, and the portions of the prostate and of 
the mucous membrane which connect it with the enlarged lateral 
lobes, form a ridge across the neck of the bladder behind the orifice 
of the urethra. Through the middle of this ridge a passage was 
formed by a catheter. 

XXIX. 24. — In this specimen a piece of glass marks a passage 
made by a catheter through the enlarged right lobe of the prostate 
for the relief of retention of urine. After seven days from the 
puncture acute peritonitis, commencing apparently in the bladder, 
proved quickly fatal. 

" Tunnelling " the prostate, i. e. forcibly thrusting the catheter 
through the obstructing portion, as seen in the two preceding 
specimens, is objectionable. Puncture above the pubes is, in the 
author's opinion, by far the best method of treating retention of 
urine consequent upon enlargement of the prostate, if the ordinary 
use of catheters has failed. 

Ganges of the Pbostate. 

Cancer of the prostate is rare. When it occurs it is nearly 
always of the medullary type. It has been observed only in 
childhood and advanced age. Its characters are well seen in the 
following specimens. 

XXIX. 22. — A bladder and prostate of a child four years old. 
None of the natural structure of the prostate can be discerned ; in its 
place there is a mass of soft, white, obscurely fibrous and shreddy me- 
dullary substance,' nearly spheroidal in form, and four inches in 
diameter. This mass projects backwards between the bladder and the 
rectum, covering the pouch of peritoneum between them to the level 
of the upper part of the bladder ; it must nearly have filled the pelvis. 
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Tbe posterior and lower part is either soperficiallj ulcerated or it 
has been broken. The peritoneum ooyering its npper part is eztremelj 
congested. 

yxil. 17. — A bladder and prostate iiom a chQd five years old. 
The prostate is considerably enlarged both in its lateral and middle 
lobes. The natural structure of the prostate has entirely dis- 
appeared, and its place is occupied by medullary substance, a 
portion of which is of dark-grejrish colour, perhaps finom the deposit 
of melanotic matter. There are also similar dark-grey deposits in the 
cellular tissue around the prostate and neck of the bladder. 

The child had been subject for four months to irritability of the 
bladder. Ten days before death it had retention of urine, which was 
succeeded by paralysis of the bladder. 

TlTBEBCLS. 

Tubercle in the prostate is rare, and is always associated with a 
general tubercular affection of the genito-urinary mucous tract. 

Miliary tubercles are deposited in the connective tissue around 
the prostatic ducts and their terminal yesicles, and by undergoing 
caseous degeneration lead to the formation of distinct circum- 
scribed patches of yellow caseous material. These ultimately 
coalesce, soften, and break down into pus, leaving, after the pus 
has made its way by ulceration into the bladder, urethra, or 
rectum, large irregular cavities, indistinguishable, except in being- 
surrounded by tuberculous deposit, from those produced by ordinary 
inflammation and suppuration. 

XXIX. 19. — Sections of a prostate from a young man, with round 
circumscribed masses of tuberculous matter deposited in it. 

There were tubercles in the lungs and other organs. The kidney of 
the same patient is preserved in XXYI. 26, and the bladder in 
XXVII. 31. 

XXIX. 23. — A prostate, of which nearly the whole substance has 
been destroyed by tuberculous ulceration. Qnly a thin shell of the 
prostate remains around a cavity with irregular walls, which was 
traversed by some cords of the indurated tissue of the prostate infil- 
trated with tuberculous matter, and which contained pus and detached 
portions of the organ. The cavity communicates by a wide orifice 
with the urethra. 

The patient was an old man, who had tuberculous disease of the 
lungs, kidneys, testicles, and other organs. He died with inflammation 
of the bladder. 

Fatty Degenebation. 

XXIX. 28. — Portion of a prostate, which appears to have undergone 
a complete fatty degeneration of all its structures. Its cut surfaces 
have the aspect of a firm, minutely lobed, adipose tissue. 
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The patient was upwards of seventy years old. He had old stricture 
of the urethra, diseased bladder, and granular degeneration of the 
kidneys. 

CONCSETIONS AND CaLCULI. 

Prostatic concretions are small, brownish or blackish, seed-like 
bodies, often found in abundance in the ducts and follicles of the 
prostate of elderly people. They may be seen, on microscopical exami- 
nation, in the prostate at early periods of life as soft, pale yellow 
bodies, but it is only in later years that they become visible, as dark 
specks, to the naked eye. "^bey appear to be formed of inspissated 
prostatic secretion intermingled with phosphates of lime. As they 
increase in size the follicles in which they have been formed become 
dilated around them into small cysts. 

In some instances one or more may become abundantly coated 
with phosphate and carbonate of lime, when they are generally 
spoken of as prostatic calculi. 

Prostatic calculi assume' various forms and sizes ; they are hard 
in consistence, and vary in colour from white to pale brown. 
When large they may project into the urethra, causing retention of 
urine, and they have been known to protrude from the urethra into 
the bladder. They may give rise to abscess of the prostate or make 
their way by ulceration into the rectum or bladder. 

XXIX. 4. — ^A prostate, in which numerous small cysts are filled by 
brown calculi. 

XXrX. 5. — ^A similar specimen, but with smaller cysts and calculi. 

XXX. 6. — Part of a penis and prostate. A small calculus is fixed 
in the dilated orifice of one of the prostatic ducts. 

XXXYI. 49. — Numerous small round calculi from the prostate 
composed of phosphate of lime. 
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INJURIES AND DISEASES OP THE BLADDEE. 

Rtjptube. 

Rupture of the bladder is commonly the result of external 
violence, such as a fall or blow upon the abdomen when the bladder 
is distended. It is a frequent complication of fracture of the pelvis. 
Simple over-distension, such as occurs in consequence of stricture 
of the urethra, seldom, if ever, leads to rupture, as the walls of the 
viscus,as already explained, become hypertrophied during the forma- 
tion of a stricture, and are therefore rendered capable of resisting 



396 INJURIES AND DISEASES OF THE BLADDER. 

the pressare of the retained urine ; in such a case it is inyariably 
the urethra behind the stricture which gives way. 

When the peritoneum is ruptured, as is most commonly the case, 
the urine necessarily escapes into the peritoneal cavity and sets up 
acute peritonitis, which is almost invariably followed by death. 
When the anterior wall alone is ruptured the peritoneum is not 
involved, and the urine is extravasated into the loose cellular tissue 
of the pelvis. 

The direction of the rupture is generally vertical and the edges 
of the rent are usually ragged and flocculent. 

XXVll. 21. — A bladder, exhibiting a rapture of its anterior wall in a 
line from the prostate to the fandos. The rupture was produced by a 
blow on the abdomen. 

XXYII. 47. — The bladder of a man, aged forty-five ; the upper and 
back part of the fundus has been ruptured. The hole is large enough 
to admit a quill on the outside, but of greater extent on the inside. The 
lining membrane of the bladder is ecchymosed in patches. The whole 
viscus is thickened, and large fasciculi appear on the inner surface. 
The membranous portion of the urethra is contracted, and beaded with 
small nodules of inflammatory material. The pelvis contained much 
blood and urine. The rupture was the result of severe injury to the 
abdomen. The patient died four days afterwards of peritonitis. He 
had suffered from stricture for years. 

Specimens illtjstbatino the Condition of the Bladdea and 
Neighbottbing Pabtb afteb the Opebations of Lithotomy^ 
Lithotbity, and Punctube. 

After Lithotomy, 

Four of the following specimens well illustrate the condition of 
the wound in the prostate and neck of the bladder at different 
periods after the operation of lithotomy. 

A few days after the operation. XXYII. 11. — ^A bladder, showing the 
incision in the neck made in the performance of lithotomy. 

XXYII. 12. — The bladder, ureters, and kidney of a child, showing^the 
incision made in the performance of lithotomy a few days before death. 

A fortnight after the operation, XXYII. 18. — The bladder and rectum 
of a child, upon whom the operation of lithotomy was performed about 
a fortnight before death. A bristle is passed through the track of the 
wound. 

Five years after the operation. XXYII. 23. — A bladder and kidneys of 
a man, upon whom the operation of lithotomy was performed Ave years 
before death. The cicatrix in the mucous membrane between the 
prostate and neck of the bladder is distinctly visible. 

UlceraMon of the bladder. XXYII. 13. — The bladder, urethra, and a 
portion of the os pubis of a man, upon whom the operation of lithotomy 
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liad been performed. A portion of the front of the bladder is destroyed 
by ulceration ; the remaining part is thickened and diffusely ulcerated. 

After LUhotrUy. 

XXYIL 30. — A bladder, with part of the urethra of a man on whom 
the operation of lithotrity was performed. There were two calculi in 
the bladder ; one of moderate size, which was broken by the instrument ; 
the other, of larger size, was not detected by the instrument, being 
lodged in a deep recess formed by the dilatation of all the coats of the 
bladder at its lower and back part, immediately behind the prostate. 
The calculi are in XXXYII. 141. See also XXYIL 49. 

After Puncture. 

Through the rectwrn, XXYll. 10. — ^A bladder behind which is a sac 
nearly as large as itself. Above the communication of the sac with the 
bladder is an orifice which was made by a trochar introduced from the 
rectum for the relief of retention of urine. 

XXIX. 1. — ^A prostate with part of the bladder and rectum. The 
prostate is greatly enlarged. A portion of glass is introduced into a 
passage made by a trochar during life from the rectum, through the 
prostate into the urethra. 

The better treatment would have been to have punctured the 
bladder above the pubes. 

Above the pvhea. — XXYTI. 28. — A bladder and urethra of a man in 
whom the bladder was punctured twelve years before death. Connected 
with the front of the bladder is a fistulous tract extending through the 
parietes of the abdomen through which the patient discharged his 
urine from the time of the puncture of the bladder to his death ; it is 
lined by a membrane similar to and connected with the mucous 
membrane of the bladder. 

XXIX. 16. — A bladder, with an enlarged prostate, from a man in 
whom the bladder had been punctured above the pubes eight years 
before death. The fistulous passage through which the urine was 
discharged is about four inches in length, and extends from the front 
of the bladder immediately above the prostate through the abdominal 
walls. A piece of glass is introduced into this passage. 

Cystitis. 

Cystitis or inflammation of the mucous membrane of the bladder 
may be either acute or chronic. 

Acute Cystitis, 

Acute cystitis is rare. It is generally the result of direct irrita- 
tion or injury of the mucous membrane ; hence it is occasionally 
met with after lithotrity or the retention of a catheter in the 
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bladder. It may also occur in the course of chronic cystitis, or 
rarely as an idiopathic affection. 

The mucous membrane appears vividly injected, swelled, 
roughened on its surface and covered with the products of inflam- 
mation. In severe forms it assumes a dark red or purple colour. 
The inflammation may terminate in suppuration, ulceration, or 
gangrene, all of which may exist at the same time in different parts of 
the bladder. In rare instances the mucous membrane may die and 
be cast off in one piece, leaving the muscular coat exposed. Tlie 
detached mucous membrane has occasionally been passed by the 
urethra. In the less severe forms the inflammation may either 
terminate in resolution or may pass into the chronic condition. 

XXVII. 49. — A bladder with portion of the urethra, from a man, 
aged seventy-three, on whom the operation of lithotrity had been 
performed, and who died twelve days after the last crashing. The 
bladder, which is somewhat thickened, presents the usual appearances 
of acute ulcerative cystitis ; a few fragments of calculus were found 
loose in its cavity, but the greater portion was found impacted in 
two small pouches of about the size and shape, each of them, of a cob- 
nut. The fragments had evidently become impacted after the opera- 
tion. The pouches are in the more dependent part of the bladder, 
near the orifices of the ureters, of which, however, they formed no 
part. 

XXYII. 61. — The specimen is apparently nearly the whole of the 
mucous membrane of the urinary bladder with a portion of the 
muscular coat, which was passed during life, by a woman aged twenty- 
six, from the urethra. A month previously she was admitted into the 
hospital on account of retention with incontinence of urine, and retro- 
version of the uterus, being about four months pregnant. Soon after 
her admission ninety -six ounces of urine were drawn off with a catheter, 
and the urine was subsequently drawn off regularly every few hours. 

The expulsion of the specimen from the bladder was preceded by 
retention and acute pain in the hypogastrium, and on examination, the 
urethra being found blocked up by some white-looking substance, the 
specimen was removed. For some months afterwards the patient was 
unable to hold her urine for more than from five to twenty minutes at 
a time. When last seen (about eight months afterwards) she was in 
much the same condition. Her general health was good. 

She was delivered of a healthy child, at about the full time. 

XXVII. 48. — Urinaiy bladder fr'om a woman aged thirty-four. Except 
for an inch in breadth aroimd the orifice of the urethra, where the 
mucous membrane still exists, the muscular coat of the bladder is 
everywhere exposed, the lining membrane everywhere destroyed. The 
bladder is rather large, the urethra natural. The ureters were dilated 
to the size of the Uttle finger, and their orifices into the bladder would 
admit a goose quill ; their lining membrane is natural. The kidneys were 
affected with diffused suppurative nephritis, and their pelves dilated. 
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Chronic Cystitis. 

This is usually due to the extension of inflammation from the 
urethra to the bladder, the irritation of calculi, the presence of 
unhealthy urine, or the too frequent passage of catheters. The mu- 
cous membrane appears thickened, velvety, congested, of a dark red 
colour, and covered with an abnormal secretion of mucus, or with 
muco-pus, or, when the disease has lasted some time, with a deposit 
of phosphates. The mucous membrane is easily detached and is 
often found destroyed in places by ulceration or by suppuration. 
The muscular coat thus exposed becomes hypertrophied from irrita- 
tion, or may even, in severe cases, participate in the inflammation. 

X X VTT. 19.— A bladder, in which nearly the whole of the mncous 
membrane has been removed by ulceration. 

XXVII. 20. — ^A similar specimen, showing more plainly the enlarged 
fasciculi of the muscular coat exposed by the ulceration. 

Abscess, — XXYII. 34. — A bladder, in the posterior wall of wbich two 
abscesses have formed. The cavities of the abscesses are exposed by 
the removal of the peritoneum ; they occupied circumscribed spaces 
between the peritoneal and mucous membranes, in which spaces the 
muscular fasciculi alone remain, the cellular tissue between them 
having been destroyed in the suppuration. In several places also the 
mucous membrane lining the intermuscular spaces has been destroyed^ 
so that the abscesses communicated with the cavity of the bladder. 

Hypebtbophy and Sacculation. 

Hypertrophy of the bladder is generally associated with some 
obstruction to the urinary outlet, or with the presence of a foreign 
body in the bladder ; and is the result of the constant action of 
the muscular fibres to overcome the obstruction, or to expel the 
foreign body. The hypertrophied muscular fibres give to the 
interior of the bladder a columnar and rugose appearance, some- 
what resembling the interior of the ventricles of the heart. The 
mucous membrane may be thickened, or ulcerated and in great 
pa.rt destroyed. In conjunction with the hypertrophy the bladder 
may be either contracted or dilated. The dilatation may be 
general, or confiued to certain portions of the walls. The partial 
dilatations, called sacculi, consist either of all the coats, or, as is 
more commonly the case, of the mucous membrane only, protruded 
between the fasciculi of the hypertrophied muscular fibres from 
the pressure of the retained urine. Such a pouch, often spoken of 
as a hernia of the mucous membrane, when once formed may go on 
enlarging until it nearly, or quite, equals the bladder in size and 
becomes a receptacle for urine, or even for calculi. 



400 INJURIES AND DISEASES OF THE BLADDER. 

Sacculi, formed by protrusions of mucous membrane, are often 
seen in different stages of formation in the same bladder. 



Simple hypertrophy. 

¥rom airicttire, XXX. 15. — A bladder and aretbra. A stricture of tbe 
urethra exists immediately behind the bulb ; the muscular coat of the 
bladder is hypertrophied ; it is half an inch in thickness, and its 
fasciculi project in strong columns or ridges on its inner wall. 

From enlarged proetaie. XXIX. 3. — A bladder, with the prostate 
greatly and uniformly enlarged. The urethra within the prostate ia 
deepened and laterally compressed. The muscular coat of the bladder 
is hypertrophied ; bristles are passed beneath strong fasciculi of muscular 
fibres, extending from the ureters to the neck of the bladder. 

From the vrHtation of a ealctdiM. XXVII. 11. — A bladder, the coats 
of which are much thickened and indurated in consequence of the 
lodgment of a calculus in its cavity. The muscular coat is in some 
parts nearly half an inch thick, and the mucous membrane forms a 
tough white layer, from one to three lines in thickness, and raised in 
prominent folds in the cavity of the contracted bladder. 

From the irritation of a twnovr in Us interior, XXYII. 25. — ^The 
muscular coat of the bladder in this specimen is hypertrophied in 
consequence of the irritation of a villous tumour growing from its 
mucous membrane. 

From phimosis. XXVII. 29. — The bladder, ureters, and kidneys, of 
a boy, thirteen years old ; the bladder is contracted, its muscular coat 
hypertrophied, and its mucous coat is ulcerated. The ureters ai*e very 
tortuous and widely dilated, and their walls are thickened. The 
mucous membrane of each is rough, and pus is in some parts deposited 
upon it. The pelves and infandibula of both kidneys are also widely 
dilated, thickened, and rough on their internal surfaces from similar 
deposit. The kidneys appear enlarged by the dilatation of their pelves 
and infundibula, but their glandular substance forms only a thin layer 
on their surfaces. 

The patient had phimosis, and had suffered for four years with in- 
continence of urine. For three months before death he had severe 
symptoms like those of stone in the bladder. The operation for 
phimosis was performed, but he died exhausted. 

Phimosis, t. e, an elongated and contracted condition of the 
prepuce, in consequence of the impediment which it offers to the 
outflow of urine, may produce the same effects upon the urinary 
organs (well seen in the above specimen) as those already described 
as occurring after stricture. Phimosis is, moreover, often produc- 
tive, as in the case of the child from whom the above specimen was 
taken, of symptoms similar to those of stone in the bladder. 

Without any evident cause, XXVII. 14. — The bladder of a child in 
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which the muscular coat is exceedingly hypertrophied. Its other 
tissues appear healthy. 

The child was four years old and suffered intensely with signs of 
stone in the bladder, but no stone existed, nor was any disease found in 
the urethra or other part of the urinary system. 

Sypertrophy with sacculation — tJie aaccvlation consequent upon the 
partial dilatation of all the coats of the bladder, 

XXVII. 32. — A bladder with an enlarged prostate. The bladder 
is much thickened. At the upper and back part, immediately above 
the orifice of the left ureter, a portion of the bladder is distended 
into a sac of considerable size, of which the walls are thinner than those 
of the rest of the bladder, although all the coats appear to be comprised 
in the dilatation. 

XXVII. 30. — A bladder, with part of the urethra, of a man on whom 
the operation of lithotrity was performed. There were two calculi in 
the bladder ; one of moderate size, which was broken by the instru- 
ment ; the other, of larger size, was not detected by the instrument, 
being lodged in a deep recess formed by the dilatation of all the coats 
of the bladder at its lower and back part, immediately behind the 
prostate. 

XXVn. 17. — Sections of a dried bladder,.of a very large size, and with 
numerous cysts communicating ¥dth the posterior and lateral parts of 
its cavity. Within two of these cysts calculi are lodged. 

hypertrophy with sacculation — the sacculation consequent upon the 
protrusion of the mucous membrane between the fasciculi of the 
muscular coat, (Hernia of the mucous membrane,) 

XXVII. 33. — The bladder of an old man, who had long suffered 
with stricture of the urethra. Its muscular coat is thick, but weak and 
flaccid, and the mucous membrane is depressed in pits between the 
muscular fasciculi. On the right side are two large thick- walled sacs, 
each between three and four inches in diameter, communicating with 
the bladder by two small round apertures, and separated from each 
other by a partition formed by the union of their adjacent walls. 
They appear to have been formed by portions of the mucous membrane 
protruded, like hemisB, between fasciculi of the muscular coat, and 
growing and thickening as they were gradually dilated. 

XXVII. 10. — A bladder, behind which is a sac nearly as large as 
itself. The sac, which probably had its origin in the protrusion of the 
mucous membrane of the bladder between its muscular fibres, commu- 
nicates with the cavity of the bladder by a small round opening just 
above the orifice of the right ureter. The muscular coat of the 
bladder is much thickened; its mucous membrane is healthy, but 
depressed in small pits between the muscular fibres. Above the 
communication of the sac with the bladder is an orifice, which was 
made by a trochar introduced from the rectum, for the relief of reten- 

26 
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Hon of urine. There is a smaller sac commanicating with the bladder 
above the termination of the left nreter. 

XXYII. 41. — A bladder and part of the urethra, laid open on their 
anterior aspect. The muscular wall of the former is hypertrophied. 
Its mucous membrane is thick and coarsely rugous. On the right 
side, just above the orifice of the ureter, a narrow, funnel-shaped 
opening leads to a large pouch lined by a mucous membrane, but 
devoid of muscular tissue. 

From the body of a man who had suffered from stricture of the 
urethra. 

Dilatation of thb Bladdbb. 

^ Dilatation of the bladder may, as already seen, be associated with 
hypertrophy thof e muscular coat. It is said to exist, however, 
without any hypertrophy of the walls in some cases of enlarged 
prostate. There is no specimen resembling this condition in the 
Museum. 

TUBBBCULAB DiSEABB. 

Tubercular disease of the bladder is characterized by the presence 
in the mucous membrane of numerous small, circular, distinct 
ulcers with thickened edges. It begins by the formation of miliary 
tubercles in the lymphatic tissue of the submucous coat. The 
tubercles here, as in other situations, undergo caseous degene- 
ration and softening ; and ulceration of the mucous membrane 
covering them follows, producing the characteristic appearance 
above described. Fresh tubercles form around and undergo 
similar changes leading to the formation of fresh ulcers, which by 
encroaching upon and coalescing with those previously formed, giye 
rise to a deep, irregular ulcer with thickened edges. 

The disease is frequently associated with a general tubercular 
condition of the genito-urinary mucous tract. 

XXVII. 31. — A bladder, exhibiting numerous distinct circular ulcers 
in its mucous membrane. At the bases of some of these ulcers there 
are small tubercular deposits. The intervening portions of the mucous 
membrane, to the borders of the ulcers, are healthy. 

From the same man as the tuberculous kidney in XXY. 26. There 
were tubercles in the lungs and other organs. 

XXVII. 40. — Part of a bladder and its ureters. The entire mucous 
surface of the former is converted into a rough villous texture, being 
part of a layer of considerable thickness which has taken the place of 
the natural lining. In the recent state it was soft and of a pale yellow 
colour, and was formed by a deposit of tubercular matter in the mucous 
and submucous tissues. This condition extends up to the left ureter, 
and involved the calices and tubuH of the corresponding kidney. The 
right ureter remains unaffected. 
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Part of the penis, including the glans, is suspended in front, and the 
urethra is laid open, to show that the diseased condition prevails to its 
very extremity. 

From the body of a boy, who had long suffered from symptoms of 
vesical disease, which at first simulated those of a calculus in the 
bladder. Large quantities of broken-down tuberculous material were 
constantly passed with the urine. A drawing of the kidney, No. 283» 
shows its recent appearance. 

New Gbowths. 
Fibrous or polypoid grovdhs. 

These growths, generally known as polypi, occur as sessile or 
as pedunculated tumours projecting into the interior of the 
bladder. They are usually perfectly innocent, being composed 
of fibrous or of fibro-myxomatous tissue. At times, however, sarco- 
matous elements have been found entering into their composition. 

Springing from the submucous tissue, they protrude the mucous 
membrane before them, and appear, when viewed from the inside of 
the bladder, as flattened elevations ; as they increase in size they 
assume a polypoid form, becoming irregular and warty on the 
surface. All varieties, from a simple flattened elevation to a com- 
plete polypoid mass, are often seen in the same specimen. Their 
common seat is the lower and back part of the bladder; they 
generally occur in young subjects, and are more common in girls 
than in boys. Obstruction to the escape of urine is the common 
cause of death. 

XXVII. 39. — ^A bladder laid open by a vertical incision through its 
anterior wall. A pedunculated growth is attached to its inner surface, 
stretching transversely across the fdndus of the bladder immediately 
behind the aperture of the ureters. The mass is attached at either side, 
but free in the centre, and was so situated that it might lie over the 
urethral orifice or be propelled in that direction when attempts were 
made to void urine. The growth, irregularly lobulated, consists of a 
fine, filamentous structure scattered through a granular substance 
invested by tessellated epithelium. 

From a child who had suffered for eight weeks from extreme pain 
during micturition, frequently followed by severe pain in the abdomen. 

Villous or papillomatous growths. 

These tumours, called villous from their appearance and papil- 
lomatous from their microscopic structure, are soft, flocculent, 
fringe-like bodies, resembling the villi of the chorion, attached by 
a narrow stem to the mucous membrane of the bladder. They are 
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innocent and must be distingniBhed from a TiUons form of epithe- 
lioma which thej greatly resemble and with which they were 
formerly confounded. They consist of nnmerons branching pro- 
cesses composed of a basis of fibrous tissue supporting numerous 
dilated and tortuous blood-vessels and ooYered with layers of 
epithelium resembling those of the mucous membrane of the 
bladder. They seldom attain a large size, rarely exceeding that 
of a small chestnut, and are generally multiple, many smaller 
growths being scattered over the mncous membrane around the 
larger tumour. They are attended by slight but constant bleeding. 
Exhaustion from continual loss of blood is the common cause of 
death. 

XXyn. 2. — ^A bladder, with a soft and shreddy yilloas tumour grow- 
ing from the macous membrane near the centre of its posterior walL 

XXYil. 6. — ^A bladder exhibiting several irregular papillomatous 
growths projecting into its interior. 

XXVII. 25. — A bladder, with an uniformly enlarged prostate. The 
muscolar coat of the bladder is hypertrophied. A soft, flocculent, and 
very yascular growth is attached by a narrow base to the mucous 
membrane at the lower and posterior part of the bladder, immediately 
behind the orifice of the urethra. The morbid growth was the source of 
frequent and profuse h»morrhage. 

Cancer. 

Cancer of the bladder may be a primary affection or an affection 
secondary to cancer of neighbouring parts. 

Primary cancer. — ^Primary cancer is generally medullary, rarely 
scirrhous or epitheliomatous. 

The medullary variety begins within the walls, and as it 
increases in size projects as a distinct tumour into the cavity of 
the bladder, which, in some instances, it may at length almost or 
entirely fill. The surface of the cancer may be ragged and floccu- 
lent, or, in some instances, irregularly broken down by ulcera- 
tion, or, again, smooth but nodular. 

The scirrhous form occurs as a general infiltration of the walls 
of the bladder rather than as a distinct tumour, rendering the walls 
of the bladder hard and unyielding. 

The epitheliomatous form appears as a warty or villous excres- 
cence of the mucous membrane, having the usual characters of 
epitheliomata of other parts. 

All the forms of cancer spread to the neighbouring parts, and 
the medullary and scirrhous, as in other situations, affect distant 
organs. 

Secondary cancer. — When extending from the uterus the cancer 
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is commonly epitheliomatous or scirrhous ; when from the prostate, 
medullary ; and when from the rectum, scirrhous or epithelio- 
matous (glandular). 

Primary cancer. 

Medullary, XX Vll. 27. — The bladder of a woman, with its cavity 
nearly filled by a large tumour which apparently originated within the 
coats of its posterior part. Portions of glass are passed into the ureters, 
which open on the front surface of the tumour. The tumour is pale, 
soft, spongy, and of medullary character. 

XXYII. 50. — Medullary carcinoma of the ui*inary bladder from a man 
aged fifty-seyen, who had had symptoms of disease for about six months 
before death. Two large masses of disease are to be seen which affect 
the muscular as well as the mucous coat of the bladder, whilst the 
lesser raised patches are limited to the mucous membrane, and even to 
its more superficial layers. Whether their mode of origin is by direct 
extension from the larger masses, or by transplantation of cancer-cells 
from the surface of these upon different portions of the surface of the 
mucous membrane during an empty state of the bladder, seems not 
certain. Around the opening of the right ureter is a mass of cancer 
infiltrating the muscular coat. 

XXyn. 15. — A bladder, exhibiting a general thickening of its coats 
and a large mass of soft medullary cancer attached to the mucous 
membrane of its posterior wall, just above the prostate. A sac, as 
large as the bladder itself, and filled by a similar medullary growth, 
communicates with the lower and posterior part of the bladder. This 
sac was situated between the muscular coat of the bladder and the 
peritoneum covering its posterior wall ; one of the ureters terminates 
in it, by an opening through which a quill is passed. A passage has 
been formed through the prostate by a silver catheter. 

The man from whom the specimen was taken had had difficulty in 
passing urine and occasional retention for two years. In the last 
attack of retention the prostate as shown in this specimen was 
pierced ; but the withdrawal of the urine did not reduce a swelling 
which could be felt above the pubes, and which was produced by the 
bladder pressed forward by the cyst full of medullary substance. It is 
uncertain whether this cyst be formed by dilatation of the ureter or 
by mucous membrane protruded from the bladder between its muscular 
fibres ; the latter supposition is the more probable. 

XXVII. 6.— A bladder, in which there is a mass of soft, broken, 
medullary substance occupying the whole thickness of the coats of its 
fundus. 

XXVn. 7. — A bladder, half the cavity of which is filled by a broken, 
soft, and flocculent growth proceeding firom its mucous membrane. 
The rest of its internal surface is superficially ulcerated. 

XXVn. 44. — The bladder of a man aged fifty-nine, on the lower 
portion of the anterior wall of which is a considerable growth of cancer. 
Portions of the disease project into the adjacent parts of the cavity. 
The prostatic portion of the urethra is distorted. 
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XXVII. 45. — The bladder of a man aged forty-five, who for two or 
three years before his death had suffered from hsBmatnria and othe): 
symptoms of a foreign body in the bladder. The bladder is laid open 
by a vertical incision through its front wall. This is much thickened 
and indurated i and springing from the region of the neck, and so 
extending as to involve the orifices of the ureters and urethra, is a large 
lobulated cancerous tumour which occupies a considerable portion of 
the cavity. The lower surface is ulcerated. 

CALCULUS IN THE BLADDER, 

Vabietibs of Calculi. 

The calculi most frequently met with in the bladder are the uric 
acid, the oxalate of lime, and the fusible or mixed phosphate. The 
rarer forms are the urate of ammonia, the cystic oxide or 
cystine, the phosphate of lime, the phosphate of ammonia and 
magnesia or triple phosphate, the carbonate of lime, the xanthic 
or uric oxide, the fibrinous, the blood, the uro-stealith, and the 
silicious. The seven latter are exceedingly rare. 

TIric add calculi, 

TJric acid, or lithic acid calculi, as they were formerly called, are 
usually small, but may attain a considerable size ; they are oval, 
smooth, or finely granular, hard, give a clear, ringing sound when 
struck, are of a nut-brown colour, and laminated on section. The 
harder forms have a conchoidal fracture. The nucleus is generally 
composed of uric acid, sometimes of oxalate of lime, and is 
generally formed in the kidney by the aggregation of urinary 
deposits. They are most frequent in youth and middle age. See 
XXXVI. 1, 2, 3, 5, 6, 8, 9, and many others. 

Urate of a/mmonia calculi. 

Urate of ammonia calculi are usually small, oval, smooth, earthy, 
brittle, of a pale fawn or clay colour, and homogeneous or indis- 
tinctly laminated on section ; their fracture is earthy. They are 
less frequently met with than uric acid calculi on account of the 
greater solubility of urate of ammonia. They are most common in 
children. See XXXVI. 30, 139, and 152. 

Oxalate of lime calculi. 

Oxalate of lime, or mulberry calculi, as they are often called from 
their resemblance (when first removed, covered with blood, from the 
bladder) to a mulberry, are generally of moderate size, globular. 
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uneven, taberculated, of a reddish-brown colour, very hard, and 
crystalline on section. The nucleus is generally oxalate of lime, 
but it may be uric acid or urate of ammonia ; it is usually formed 
in the kidney. Oxalate of lime calculi are most frequently met 
with in the middle periods of life. See XXXVI. 21, 23, 31, 33, 
34, and many others. 

Several varieties of oxalate of lime calculi are described. The 
following are contained in the Museum : 

1. The hemp-seed ccdctdiis, so called by Dr. WoUaston from its 
resemblance to a hemp-seed, is small, smooth, globular, and pale in 
colour. 

XXXVL 37. — Section of a calcnlns of the kind commonly called 
" hemp-seed calculus ; " nucleus uric acid, covered by a smooth layer of 
oxalate of lime. 

2. The pure white oxalate of lime. XXXVI. 137. — Galonlas of oxalate 
of lime. Pure white oxalate of lime deposited upon brown oxalate of 
lime. 

PhosphaUc calculi. 

Three forms of phosphatic calculi occur — (1) The phosphate of 
lime or earthy phosphate; (2) the phosphate of ammonia and 
magnesia, or triple phosphate ; and (3) the phosphate of lime with 
phosphate of ammonia and magnesia, the mixed or fusible calculus. 
The two first are rare, the last is common. 

1. JPhosphaie of lime or earthy phosphate. — Calculi composed of 
phosphate of lime uncombined with other salts are rare. The 
following specimen consists of thirty-one calculi of this description, 
which were removed from one bladder. XXXVT. 92 is a calculus 
of pure phosphate of lime removed from the kidney, and XXXVX 
156 and 197, are calculi composed of phosphate of lime com- 
bined with other salts. 

XXXVL 220. — Thirty-one calculi removed from a Hindu peasant, 
aged thirty-five. They are composed of phosphate of Ume. 

2. Phosphate of ammonia and magnesia (triple phosphate), — 
Calculi composed entirely of the triple phosphates are rare ; there 
are no specimens in the Museum. XXXVI. 95 is a calculus com- 
posed in great part of triple phosphates deposited upon, probably, 
a nucleus of uric acid ; and XXXVT. 93 are fragments of a calculus 
composed of the triple phosphates passed from the bladder through 
the urethra. 

3. Phosphate of lime with phosphate of ammonia and magnesia, the 
mixed or fusible calculus, — The " mixed calculi," consisting of phos- 
phate of lime with phosphate of ammonia and magnesia, or fusible 
calculi as they are also called because they are readily fusible 
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before the blowpipe, are by far the most common of the phosphatic 
calculi. They are especially the calculi of the later periods of life. 
They vary in shape and size, and are usually smooth, soft, friable, 
earthy, and laminated on section. 

They are commonly formed in the bladder, their nucleus con- 
sisting of one of the other forms of calculi or of some foreign 
body other than a calculus, as a piece of catheter, a hair-pin, blood, 
fibrine, &c. 

They are produced as follows : — The calculus or other foreign 
body causes irritation of the mucous membrane and consequently 
the secretion of an alkaline mucus ; the mucus causes the resolution 
of urea contained in the urine into carbonate of ammonia, the car- 
bonate of ammonia unites with the acid phosphates, and an 
insoluble mixed phosphate of ammonia, magnesia, and lime is 
thrown down and deposited upon the foreign body. See XXXVI. 
15, 42, 43, 45, 47, 120, 143, and several others. 

OysHfie or cystic oxide calculi. 

The cystine or cystic oxide calculi are rare. They are usually 
globular, smooth, or smoothly tuberculated, soft, semi-transparent, 
waxy looking, yellowish-brown when recent, greenish-blue when 
preserved for some time, and not laminated on section. They 
contain a large percentage of sulphur, and are of renal origin. 

XXXYI. 114. — Section of a cystic oxide calculus, coated in parts by 
the mixed phosphates. 

XXXYI. 118. — The half of a large cystic oxide calculus, with a 
nodular and apparently crystallized surface. 

XXXYI. 203. — One half of a cystic oxide calculus removed from a 
boy, aged fourteen. It weighed seven drachms. Symptoms of irritation 
of the urinary organs had existed from early childhood. 

XXXYI. 207.— -The half of a large cystic oxide calculus. It is 
kidney shaped, and its surface is beaded, and presents the usual 
waxy appearance. 

Removed from a girl aged seventeen. 

Carbonate of lime caJcvUi, 

Carbonate of lime calculi are very rare. There are several 
calculi in the Museum containing small quantities of carbonate of 
of lime (XXXYI. 52, 149, and 154), but none composed chiefly of 
this salt, excepting one from the bladder of a horse (XXXYI. 184). 

Xanthic or uric oxide, blood, uro-stealith, fibrinous, and sili- 
cious calculi are very rare. There are no specimens in the 
Museum. 
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Stbugtube of Calculi. 

Although, as we have seen, calculi may be chiefly composed of 
one constituent, they are more often composed of several, which 
may be arranged in alternate layers around a nucleus (alternating 
calculus). The nucleus usually consists of uric acid, urate of 
ammonia, or oxalate of lime, in which cases it is commonly formed 
in the kidney by the aggregation of urinary deposits, becoming coated 
by the same or by other deposits upon its descent into the bladder. 
After the calculus has existed some time in the bladder it generally 
becomes encrusted by a layer of phosphates, as described under 
phosphatic stone, in consequence of the irritation of the mucous 
membrane. Bat the nucleus may consist of a foreign body intro- 
duced into the bladder, such as a portion of a gum-elastic catheter 
or of a bougie, or fibrine or blood, <&c. ; in such cases the calculus 
commonly consists of phosphates throughout. In rare instances no 
nucleus can be discovered ; it is probable that in such cases the 
calculus was formed around some animal matter, such as blood 
or fibrine, which afterwards broke down, giving rise to the ap- 
pearance of a cavity in the centre of the calculus. The formation 
of layers of different composition in a calculus is due to the varying 
state of the health of the patient and the condition of the mucous 
membrane of the bladder. 

Calculi of various composition, in two layers, 

Nucleus, uric acid. XXX VL 77. — Section of a calculus; nucleas, 
uric acid, surrounded by a thin layer of urate of ammonia. 

XXX VT 16. — Section of a calculus; nucleus, uric acid, with a 
coating of the phosphates. See also XXX VL 78, 150. 

Nucleus, urate of ammonia. — XXX VI. 106. — Sections of a calculus ; 
nucleus, urate of ammonia, outer portion nearly pure uric acid. 

yxx vi, 136. — Calculi; nucleus, urate of* ammonia; remainder, 
oxalate of lime and urate of ammonia in alternate layers. 

XXX VT. 71. — Calculus; nucleus, urate of ammonia; exterior fusible. 
See also XXXVI. 76, 179. ^^ 

Nucleus, oxalate of lime. XXXII. 53. — Sections of a calculus; nucleus, 
oxalate of lime, surrounded by uric acid. See also XXX Vl. 86, 116, 
15L 

XXXYI. 29. — Calculus ; nucleus, oxalate of lime, covered by crystals 
of phosphate of magnesia and ammonia (triple phosphate). 

XXX VI. 197. — A large calculus; nucleus, oxalate of lime; the 
circumference, phosphate of lime, with small portions of urate of 
ammonia and carbonate of lime. 

xxx Vi. 59. — Section of a calculus ; nucleus, oxalate of Ume, with 
a crust of fusible calculus. See also XXXYI. 62, 79, 82. 



410 CALCULUS IN THE BLADDER. 

Cidculi of various eompoaUion, in three layers. 

Nucleus, urie acid. XXXVI. 84. — Section of a large calcalus; 
nucleus, uric acid; around it a thin layer of oxalate of lime; the 
outer white layer, fusible phosphates. 

XXXYI. 124. — Section of a calculus ; nucleus, uric acid ; sur- 
rounding grey band, urate of ammonia ; remainder fusible phosphates, 
with crystals of the phosphate of ammonia and magnesia. 

XXX vT. 175. — Calculus ; nucleus, uric acid, surrounded by a layer 
of uric acid, urate of ammonia, and earthy phosphates ; external layer, 
triple phosphates. 

Nucleus, urate of ammonia, XXXYI. 7. — Section of a calculus ; 
nucleus, urate of ammonia, surrounded by oxalate of lime nearly pure ; 
remainder, uric acid with a little oxalate of lime. 

XXXYI. 24. — Section of a calculus ; nucleus, urate of ammonia ; 
the greater portion oxalate of lime coated by the fusible phosphates. 
See also XXXYI. 25 and 135. 

Nucleus, oxalate of Ume. — XXX VI. 85. — Section of a calculus ; 
nucleus, oxalate of lime surrounded by impure uric acid, a thin layer 
of urate of ammonia with oxalate of lime coating the whole. 

Calculi consisting of more than three various layers. 

XXXYI. 10. — Sections of a calculus ; nucleus, uric acid surrounded 
by a thin layer of oxalate of lime ; around this, uric acid nearly pure ; 
the remainder, uric acid and oxalate of lime in alternate layers. 

XXXYI. 32. — Sections of a calculus; nucleus, urate of ammonia 
with some lime ; next, oxalate of lime ; then, uric acid with a small 
quantity of the phosphates; and lastly, a thin layer of urate of 
ammonia containing oxalate and phosphate of lime, and coloured by 
pui*purate of ammonia. 

XXXYI. 51. — Section of a calculus ; nucleus, urate of ammonia with 
oxalate of lime, surrounded by oxalate of lime ; the remainder may be 
divided into three portions, the inner one consisting of phosphate of 
lime with phosphate of ammonia and magnesia, and a little carbonate 
of lime; the middle, which is much harder in texture and more 
compact, of phosphate *of lime and carbonate of lime; and the outer 
of phosphate of ammonia and magnesia and phosphate of lime. See 
also XXXYI. 54, 72, 96, Ac. 

Nucleus formed of a foreign body introduced froin without. 

XXXYI. 45. — Sections of a calculus ; triple phosphate, with phos- 
phate of lime deposited around a piece of the stilet of a catheter, which 
is bent into the form of a hook. XXXYI. 174, a somewhat similar 
specimen. 

XXXYI. 91. — Fusible calculous matter deposited around a piece of 
paper which had been passed into the urethra of a female. 

XXXYI. 194. — Portion of sealing wax which had been introduced 
into the bladder three years prior to its extraction. It is almost 
entirely encrusted with calculous matter. 
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XXXYI. 196. — Farts of a g^tta-x)ercha bougie, about five inches in 
length, encrusted with deposits of urate of ammonia, ejected from a 
man's urinary bladder after being broken into several pieces by 
lithotrity. 

When this instrument was being passed, twenty-seven days prior to 
its removal, it broke between four and five inches from the distal 
extremity, the fragment being left in the urethra. Its removal was at 
once attempted by cutting into the urethra through the perinsBum^ 
but a spasmodic action of the membranous portion ensued, and the 
whole fragment was drawn into the bladder. It there lay across the 
neck, was readily reached by the lithotrite, turned, and an effort made 
to withdraw it ; subsequently it was broken into several pieces, portions 
removed between the blades of the instrument, and the remainder 
expelled with a violent rush of urine in two acts. 

XXVII. 52. — Three pieces of india-rubber tubing found, thickly 
encrusted with phosphates, in the bladder of a man aged thirty-five, 
who was admitted into the hospital with symptoms of stone. 

He stated that a few months back he had fallen astride a board and 
struck the perinsBum ; that after the accident he passed bloody urine 
some days, and that ever since he had had much difBlculty in holding 
his water, which was always thick. He persistently denied that an 
instrument had ever been passed into his bladder. 

Lithotomy was performed four times, as his bladder was thought to 
contain a soft calculus. He died from acute inflammation of the whole 
genito-urinary tract. 

XXXVI. 231.— A hairpin, which became the nucleus of a phosphatic 
calculus, removed from the bladder of a girl, aged seventeen. She had 
passed it into the bladder two months previously. 

Shape of Calculi. 

r Calculi vary in shape according to their composition and the 

circumstances of their formation : thus, the uric acid and urate of 

ammonia are generally oval, the oxalate of lime globular ; the phos- 

> phatic are generally oval or globular, but they may be of the same 

'' shape as their nucleus, or, when large, variously moulded by the con- 

,r 

traction of the muscular coats of the bladder upon them. 

When several calculi are present in the same bladder they 
usually present smooth flattened surfaces, in consequence of the 
attrition of one calculus upon another. 

When a calculus becomes lodged at the entrance to the prostatic 
^''' portion of the urethra it often assumes a dumb-bell shape in 

^ consequence of fresh depositions of phosphates upon the part pro- 

jecting backwards into the bladder. 

A calculus impacted in the ureter is generally elongated ; acal- 
■^i cuius in the kidney is generally branched (see " Calculus in the 

^ Kidney "). 



412 CALCULUS IN THE BLADDER. 

Tbe following specimens exhibit some of the irregular forms 
which calculi may assume. 

XXXYI. 190. — Sections of a calculus composed principally of phos- 
phate of ammonia and magnesia, and phosphate of lime. At one side 
there is an appearance as if the calculus had been broken from a pedicle, 
or narrow base of attachment, and a corresponding impression was 
derived from a difficulty in extracting it daring lithotomy. Near this 
broken surface the sections show concentric layers of calculous matter 
which extends half-way only around a nucleus. 

XXXYI. 191.— Calculi from a bladder. The two larger, chiefly 
composed of uric acid, were removed in an operation of lithotomy. 
The first was crushed in the extraction. The second, extracted entire, 
is in the shape of a three- sided pyramid, the base and sides of which 
are all smoothly flattened. The fragments of the first indicate that it 
may have had nearly the same shape. At the operation it was thought 
that such a shape would not be acquired unless more than two calculi 
were present, and subject to mutual contact and friction. Long search 
was, therefore, made for others ; but none existed except two minute 
rough portions which could have had no share in shaping the larger 
calculi that were extracted. 

XXXYI. 2. — Three small and flattened calculi removed from the 
bladder of a man, with six others not preserved. 

XXYI. 17. — Fifty-three calculi, with flattened, mutually adapted 
and smooth surfaces. Uric acid nearly pure. 

XXXYI. 158. — Twenty- eight small calculi from the bladder of a 
gentleman sixty-eight years old. Their surfaces are smooth and flat. 

XXXYI. 83.— Twelve polyhedral calculi from the bladder. 

XXXYI. 42. — Sections of a calculus ; mixed phosphates ; the dark 
veins in it probably urate of ammonia. The form of the calculus and 
the arrangement of its veins appear to indicate that if is composed of 
two calculi united at their borders. 

XXYII. 16. — A bladder and ureters. A small calculus is lodged in 
each ureter. 

XXXYI. 92. — Two lobed calculi from the kidney. Phosphate of 
lime with a large proportion of animal matter. 

XXXYI. 94 — A large lobed and branched calculus frt>m a kidney. 
Fusible calculus coated with triple phosphates. 

CoLouB OF Calculi. 

The colour of a calculus cannot always be depended upon as 
indicating its chemical composition. 

As a rule, however, uric acid calculi are of a nut-brown colour 
(XXXYI. 164), urate of ammonia of a pipe-clay or ash-grey 
(XXXYI. 39 and 139), oxalate of lime of a mahogany-brown 
(XXXYI. 79), phosphatic, white (XXXYI. 42), cystic oxide 
when preserved, greenish-blue, (XXXYI. 207 and 118), carbonate 
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of lime, white (XXXVI. 52), xanthic oxide, cinnamon-brown (no 
specimen). 

Spontanbotts Fbactttbe of Calculi. 

Calculi sometimes undergo spontaneous fracture ; this has been 
attributed, when there are several calculi in the bladder, to the 
calculi coming into violent collision with one another, and when 
there is but one, to the contraction upon it of the hypertrophied 
muscular coat of the bladder. 

The edges of the fragments are generally smooth and rounded 
off bj the friction of the fragments upon one another. 

XXXVI. 132. — Calculi, broken into several portions, which were 
found after death in the bladder of an old man. They had broken 
spontaneously, and appear to have been parts of several large calculi. 
The edges of many of the fragments are rounded by mutual friction. 
They consist of uric acid with a few layers of urate of ammonia. 

The patient was eighty-one years old, and had suffered for more than 
a year with signs of stone in the bladder. He would not allow an 
instrument to be passed; but on two occasions in the nine months 
previous to his death he obtained relief from the use of alkaline 
medicines. 

XXXVI. 138. — Fragments of calculi, chiefly impure uric acid. They 
were passed from the bladder of an old man, and appear to be portions 
of one or more calculi broken up spontaneously. 

XXXVI. 136. — Calculi, urate of ammonia and oxalate of lime in 
alternate layers, from the bladder of a boy ten years old. The smaller 
portion was found loose in the bladder, and from the smoothness of its 
surface it may be presumed to have been spontaneously separated a 
considerable time before the operation from that part of the larger 
calculus on which an excavation is now visible. 

Situation of the Calculi. 

The calculus is usually found immediately behind the prostate 
in the lower fundus of the bladder ; but it may be situated in the 
upper fundus behind the pubes, or lodged in a cyst formed by a 
pouch-like dilatation of the coats of the bladder or by the protru- 
sion of the mucous membrane between the fasciculi of the muscular 
coat, or impacted in one of the ureters at its entrance into the 
bladder, or adherent to the walls of the bladder. Calculous matter 
is frequently found encrusting morbid growths in the bladder or 
deposited upon the walls of the bladder when roughened by ulcera- 
tion of its mucous membrane. 

Ih'ee, behind prosMe. XXVII. 22. — A bladder containing three large 
calculi situated in the lower fundus, immediately behind the prostate. 

In some cases the lower fundus becomes converted into a deep 
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recess behind the prostate by the dilatation of the coats of the 
bladder. A calculus lodged in such a recess may escape detection, 
as happened in the case of the man from whom the following 
specimen was taken. 

Lodged in a deep recess immediaiely behind the prostcUe. xx vi i. 30. 
— ^A bladder, with part of the urethra, of a man on whom the operation 
of lithotritj was performed. There were two calculi in the bladder, one 
of moderate size, which was broken by the instrument ; the other, of 
larger size, was not detected by the instrument, being lodged in a deep 
recess formed by the dilatation of all the coats of the bladder at its 
lower and back part immediately behind the prostate. 

Encysted vn a povch formed by the diUUation of the coats. XXYII. 17. 
—Sections of a dried bladder, of very large size, and with numerous 
cysts communicating with the posterior and lateral parts of its cavity. 
Within two of these cysts calculi are lodged. Fifteen calculi were 
found in the cavity of the bladder : these, which are arranged by the 
sides of the sections, appear to be composed of uric acid. 

Adherent to the walls of the bladder. XXX YI. 210. — Section of an 
oxalate of lime calculus that was found at the operation for its 
removal attached by the end that is placed uppermost in the bottle to 
the lining membrane of the bladder. 

Encysted in a fistulous troM. XXXVI. 47. — A large oval calculus. 
Phosphate of lime with phosphate of ammonia and magnesia, extracted 
from a cyst which communicated with a fistulous passage leading from 
the bladder to the perinsBum. 

ImpOiCted in the weters immiediaiiely before their entrance into the 
bladder. XXVII. 16. — A bladder and ureters. The ureters are dilated, 
and there is a small calculus in each just before its termination in the 
bladder. 

Calculous matter deposited upon the roughened toaUs of the bladder, 
XXVII. 38. — The bladder of a girl thirteen years old. Its muscular 
coat is very thick, strong and fasciculated. Its mucous membrane also 
is thickened and deeply wrinkled, and the summits of many of the 
wrinkles are coated with grains of calculous matter. See also XXVII. 
36 and XXX. 13, 16. 

Effects op Calculi (ob other Fobeign Bodies) in 

THE Bladdeb. 

The long-continued presence of a calculus or other foreign body 
in the bladder induces serious pathological changes in the urinary 
organs. Thus, the bladder generally becomes contracted, its 
mucous membrane thickened, inflamed or ulcerated, and its mus- 
cular coat hypertrophied ; the ureters become dilated, and their 
muscular coat hypertrophied ; the pelves of the kidneys become 
dilated, often inflamed (pyelitis), and the kidneys become con- 
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gested, and inflamed, and their secreting structure destroyed and 
excavated into a number of cysts. 

XXYII. 9. — A bladder containing a calculus, with the ureters and 
kidneys. The coats of the bladder are thickened, contracted, hyper- 
trophied, and superficially ulcerated. The ureters and the pelves and 
infundibula of the kidneys are widely dilated. 

XXVII. 22. — ^A bladder, exhibiting hypertrophy of its muscular coat, 
with enlargement of the prostate, and three large calculi nearly 
filling the lower half of its cavity, and resting on the enlarged prostate. 
The ureters open in the narrow interspaces between the calculi. 

The walls of the bladder in some cases (as described under 
hypertrophy and sacculation) become dilated into cysts in which 
foetid urine collects and in which other calculi are often formed 
(encysted calculi). 

See XXVn. 17. 

Ulceration and perforation of the walls of the bladder may 
occasionally ensue and the calculus escape into the peritoneum, 
the vagina, the perinseum, or into the rectum, as in the following 
specimen. 

XXVII. 16. — A bladder, contracted, indurated, and thickened, with 
ulceration extending through the middle of its posterior wall, and 
forming a passage from its cavity into the rectum. This passage is 
laid open for the purpose of showing a calculus which is lodged within 
it. The ureters are dilated, and there is a small calculus in each just 
before its termination in the bladder. The mucous membrane of the 
rectum is raised into thick and hard folds. The three calculi at the 
bottom of the bottle were found in the bladder. 

CONGENITAL MALFORMATION OP THE BLADDER. 
EXTBOVEBSION OF THE BlADDEB. 

Eictroversion of the bladder (ectopia vesicae, congenital hiatus 
of the bladder) is a congenital malformation in which the posterior 
wall of the bladder is exposed or protruded through an aperture 
in the lower part of the anterior abdominal walls and front wall of 
the bladder, the result of the non-union of the ventral laminae 
in that situation. 

The deficiency in the walls of the abdomen and bladder gene- 
rally reaches as high as the umbilicus, which, in such cases, is 
absent, and is generally associated with a like deficiency of the 
upper wall of the urethra, which then appears as little more than 
a groove along the dorsum of the penis, while the latter organ 
itself is usually shorter and smaller than natural. The mucous 
membrane of the bladder appears bright red and villous, and is 
apt to bleed in consequence of the chafing of the clothes. The 
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orifices of the ureters, and the urine as it leaves them drop by 
drop, are visible. A rudimentary prostate, the anterior wall of 
which is deficient, is generally present, and upon its floor the 
opening of the common ejaculatory ducts may be seen. The sym- 
physis of the pubis is often absent, the pubic bones being merely 
bound together by fibrous tissue, while the recti muscles diverge 
on each side of the bladder to their insertion into the separated 
pubic bones. The scrotum is generally cleft. The testicles may be 
found in the cleft scrotum, or they may remain undescended. A 
congenital scrotal hernia on one or both sides is cominon. On 
opening the abdomen the hypogastric artery can be traced over the 
back of the bladder to the situation of the umbilicus. The urachus 
is usually absent, or rather the bladder in these cases includes the 
urachus. The vesiculsB seminales and vasa def erentia are usually 
well formed. 

A. 116a. — The urinary and genital organs, with the front of the 
pelvis, of a man twenty-one years old, in whom " ectopia vesicsB *' 
existed. The ossa pubis, separated to a distance of an inch and a half, 
were connected by only a few thin fibrous bands. In the space between 
them and between the lower parts of the recti abdominis muscles 
diverging ibo be inserted in them, and through a corresponding fissure 
in the other tissues of the ahdominal wall, the posterior wall of the 
urinary bladder protruded its vascular and uneven mucous surface. 
The orifices of the ureters are here indicated by portions of glass ; they 
are raised on papillae ; the rest of the mucous surface presents the same 
appearance as during life except in the loss of its vascularity. The 
penis is an inch and a half in length. The urethra is open from above 
in its entire length, being indeed little more than a furrow extending 
along the upper part of the penis to the open cavity of the bladder. 
The testes are small, but well formed ; they lie in a small scrotum ; the 
vasa deferentia have their natural course and relations. The prostate 
is small and deficient in its anterior part, where the urethra is open. 
The vesiculaB seminales also are small. The ureters are natural in size 
and in relations. 

A 227. — A specimen of extroversion of the bladder ; an opera- 
tion for its relief was performed some weeks before death ; it failed, 
but the line of incision still remains, and the portion of integument 
raised up on the left side of the bladder is much contracted. 

Two black rods are placed in the ureters, two bristles in the vasa 
deferentia, and a third bristle in the sinus pocularis ; there is no sym- 
physis pubis, the two pubic bones being separated by an interval of an 
inch and a quarter. The recti muscles are separated by the bladder. 
Nevertheless the ossa innominata present a normal appearance, all the 
parts being present. The ilia, however, seem to be articulated at a 
more obtuse angle than usual with the sacrum. The obliterated hypo- 
gastric arteries can be seen crossing the pelvis. The umbilicus is well 
marked, but no distinct urachus was made out. The skin of the 
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scrotum is left. The testes, which were normal in appearance and 
position, have been removed. The vesicula) seminales are present, and 
of normal size. 

INJURIES AND DISEASES OF THE KIDNEYS. 

RUPTXJBB OP THE PbLVIS OP THE KiDNEY. 

XXVI. 14. — A kidney, in the pelvis of which there is a circular 
aperture, communicating with a very large sac. A pai*t only of this 
sac is preserved. It was situated behind the peritoneum, and extended 
forwards from the region of the kidney to the anterior wall of the 
abdomen : its walls were formed of cellular tissue thickened and indu- 
rated, and it contained pus mixed with urine. A portion of glass is 
passed through the aperture in the pelvis of the kidney into the sac ; 
and another portion is passed through the ureter, which runs for a 
considerable distance in the substance of the walls of the sac, and then 
opens into its cavity at a distance of about two inches from the aper- 
ture in the pelvis. The kidney itself appears healthy. 

The patient, a woman forty years old, was knocked down by a cart ; 
her left thigh was fractured, and she received some injury in the right 
hypochondrium. The next day there was much swelling and tenderness 
of the abdomen ; but the swelling gradually subsided, and there re- 
mained a circumscribed hard tumour in the region of the liver, wKich 
increasing and appearing to contain fluid, was punctured about three 
weeks after the accident. Between two and three pints of urinous fluid 
were withdrawn. Ten days afterwards, six pints of a similar fluid 
were withdrawn ; but it again accumulated, and the patient died ex- 
hausted ten weeks after receiving the injury. The preparation proves 
that the pelvis of the kidney had been ruptured, so as to permit the 
passage of urine into the adjacent cellular tissue, which urine, as it 
accumulated, was circumscribed by the thickening and induration of 
the tissue into the form of a sac. 

Calculus in the hid/ney, 

XXVI. 8. — A kidney, the pelvis and infandibula of which are dilated 
and fllled with calculi. One large calculus fills the pelvis, and branches 
from it are continued into many of the infundibula. Smaller calculi fill 
the other infundibula. The glandular substance of the kidney is 
nearly absorbed. 

XXVI. 9. — A kidney, with a large calculus impacted in the com- 
mencement of the ureter. The kidney is much increased in size, and 
its substance appears indurated, and in parts, infiltrated with pus. 
The pelvis and infundibula are greatly dilated, and their mucous 
membrane is thickened and made rough by the copious deposit of in- 
flammatory material upon its surface. See also XXVI. 16. 

Lodgment of a calculus at the commencement of the ureter. Ulceration 
extending from the pelvis of the kidney into the colon. XXVI. 5. — A 
kidney, which is much enlarged in consequence of the lodgment of a 

27 
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calculus at the commencement of the ureter. The infundibula are 
dilated; their mucous lining and the proper substance of the organ 
are indurated, and appear to be the seat of purulent deposit. Portions 
of glass are introduced through the ulcerated apertures leading directly 
from the kidney to the descending colon. The portion of the colon 
which thus communicates with the interior of the kidney exhibits 
numerous small ulcers of its mucous membrane. The capsule of the 
kidney, a part of which is reflected, is thickened, indurated, and con- 
solidated with the surrounding tissues. . 

The patient was a young man who had suffered from attacks of pain 
in the loins, which were always relieved by discharges of pus from the 
Tectum. A quantity of pus was found also to have passed from the 
lower part of the kidney to the back of the psoas muscle. 

XXYI. 37. — A kidney, in the pelvis of which are large and irregular 
calculi. The inflammation and suppuration which ensued were followed 
by adhesion of the kidney to the adjacent portion of the descending 
colon, and the discharge of the contents of the pelvis into the intestinal 
canal through an ulcer. 

Blocking wp of the pelvis of the Jcidney with soft calculous material. 

XXVI. 17. — Section of a kidney, in which nearly the whole of the 
glandular structure is absorbed. In its place, and in the pelvis and 
urefer, there is a soft and white substance, like mortar, consisting of 
phosphate of lime, with small proportions of carbonate of lime and of 
animal matter. From a woman, sixiy-two years old, who for twelve 
years before her death had no sign of renal disease. 

Bendl calculi, 

XXXYI. 214. — A renal calculus taken from the body of a middle-aged 
lady. The calculus consists of pure oxalate of lime of the crystalline and 
dumb-bell varieties. 

XXXYI. 215. — A renal calculus, composed of cystic oxide, from a 
man. The bright shining particles on its surface consist of small 
flakes of cholesterine. See also XXXYI. 92, 93, 94, 112, 168, 230. 



CHAPTER XIV. 
DISEASES OF THE BBEAST. 

Thbbe are no specimens of hypertrophy, of inflammation, or of 
abscess of the breast in the Museum. 

Simple Cysts. 

Simple or serous cysts of the breast are nearly always solitary. 
They occur as completely closed sacs embedded in the substance of 
the gland, having no connection with the ducts. They have thin 
delicate walls lined with squamous epithelium and contain a serous 
fluid, which generally reaccumulates after it has been drawn off. 
They are probably formed by the expansion and fusion of the 
intertubular connective tissue spaces. 

XXXIY. 3. — Portion of a mammary gland, in which is embedded a 
simple thin -walled cyst, with a smooth and polished internal surface. 
The cyst was filled with a dear fluid. 

Milk Cysts ob Galactocbles. 

Galactoceles are produced either by the dilatation of an ob- 
structed duct, or by the rupture of a duct and extravasation of the 
milk into the intertubular connective tissue, which becomes con- 
densed around it to form a capsule. They appear as one or more 
round or oval swellings in the substance of the gland, and generally 
contain a milk-like fluid, or when, as sometimes happens, the 
watery parts of the milk have been absorbed, an inspissated mass of 
oily, caseous material. 

XXXIY. 33. — A cyst, the contents of which resembled inspissated 
milk. It was removed from the mammary gland of a young woman, 
where it had existed for eighteen months, without any material 
augmentation of its size. 

XXXIV. 31. — ^A cyst, removed from a breast in which it lay deep 
within or behind the mammary gland. It was of nearly spherical 
shape, thin- walled, and loosely connected with the adjacent parts. Its 
inner surface, now everted, is nearly smooth, polished, and of a pale 
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brown colour. Some small portions of a white fatty substance like 
spermaceti adhere to it. 

XXXIY. 32. — The greater part of the contents of the cyst last 
described, viz. about three ounces of a creamy, pale- fawn coloured 
liquid, with small white particles floating in it. It resembles the fluid 
contents of certain sebaceous cysts. 

Pbolifebotjs Cysts. 

Proliferous cysts, or cysts containing solid growths, will be 
found described under Sero-cystic Sarcomas (page 425). 

Mammaby Glandulab Ttjmotjbs. 

The group of tumours called by Sir James Paget mammary 
glandular, and by Mr. Birkett adenoceles, are by more recent writers, 
and especially by the continental pathologists, divided into several 
distinct classes according to their histological structure. The term 
mammary glandular has, however, here been retained, as although 
many of the tumours thus named differ from one another in their 
minute structure, they all agree in bearing a general resemblance to 
normal gland tissue, and in being generally innocent qjid cap- 
sulated. The term, moreover, is one by which the several varieties 
of these glandular tumours have long been recognised by practical 
surgeons. 

Mammary glandular tumours occur as one or more distinct 
circumscribed growths in the substance of the gland. They are 
usually of a round or oval shape, firm, elastic, lobulated on the 
surface, movable, and surrounded by a capsule of connective tissue, 
from which the growth can be readily shelled out. The capsule is 
sometimes smooth and shining upon its internal surface, and 
is sometimes separated from the growth by a small quantity of 
serous fluid ; such cases have led to the supposition that the capsule 
is really the wall of a cyst, and that the tumour is a secondary 
formation which has grown into and filled the cavity of the cyst. 
Mr. Birkett believes that this appearance of a growth projecting 
into a cyst is often due to the separation of the capsule by fluid. 

The tumours on section generally appear lobular and of a 
yellowish-white colour, sometimes with a purplish tinge. The 
section does not become concave as in scirrhus, and when scraped 
it does not yield a cancer juice. 

The lobular appearance of the section, as pointed out by Sir 
James Paget, suggests that these tumours, in many instances, 
consist of a number of proliferating intra-cystic growths ; actual 
cysts are often laid open on section. 

Mammary glandular tumours are of slow growth and usually of 
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small size, but they may attain large dimensions, when they occa- 
sionally ulcerate and protrude through the skin in the form of a 
fungus. They are nearly always innocent, they do not affect the 
corresponding lymphatic glands and distant organs as cancer does, 
nor do they commonly return when removed ; they have occasionally, 
however, after removal been followed by malignant growths (cancer 
or sarcoma). They generally occur in young women. 

In minute structure they differ widely. They commonly consist 
of a greater or less proportion of tissue resembling that of the 
healthy mammary gland, combined with a new growth consisting 
of fibrous, sarcomatous, or myxomatous elements in the inter- 
tubular connective tissue. In many instances it is impossible to 
determine whether the gland tissue is newly formed or is merely 
the remains of the original gland tissue embedded in the new 
growth. According as thQ sarcomatous, the myxomatous, or the 
fibrous elements prevail, the tumour is designated adeno- sarcoma, 
adeno-myxoma, or adeno-fibroma. In rare cases the tumour is 
composed of gland tissue alone without any admixture of other 
elements (true adenoma). 

Mammary glandular tumours frequently contain a number of 
cysts which often attain a large size, and into which proliferating 
masses of the growth appear to project. The cysts are formed 
in different ways : the smaller cysts are generally produced by 
the degeneration of the tumour elements, by the breaking down 
of blood-clots, or by the enlargement of some of the intertubular 
spaces. The cysts containing growths are probably formed by the 
dilatation of ducts, and, as pointed out by Mr. Birkett, by the accu- 
mulation of fluid between the capsule and the growth. 

In some instances the whole tumour appears to be developed in 
a cyst. The growths are then designated cystic adeno-sarcomata, 
cystic adeno- fibromata, &c., according to the structure of the intra- 
cystic growth, and are included in the group of tumours designated 
by Sir Benjamin Brodie "sero-cystic sarcomas.'' In Sir James 
Paget's lectures on " Surgical Pathology " these tumours are 
described as proliferous cysts. 

The specimens of mammary glandular tumours are here classed 
according to their histological characters, 

Adeno-fibroma, 

XXXIY. 23. — A small tumotir removed from the breast. It is of 
oval form, nodulated on its surface, and invested by cellular tissue 
forming a distinct capsule. ItS substance is tough, elastic, nearly 
opaque-white, appearing obscurely and very closely filamentous. 
There is a small smooth-walled cyst in its centre, and it is incom- 
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pletely partitioned by fibrous bands. From a married lady thirty-six 
years old« in whom it had grown slowly, and almost without pain, for 
four years. The tumour consists of gland tissue with much loose 
fibrous tissue. A section of the growth is preserved in the Micro- 
scopical Cabinet (A. 37). 

XXXIY. 24. — Section of a bi*ea8t and of a large tumour developed 
in the mammary gland. The tumour is spheroidal in form, and nearly 
three inches in diameter. It is composed of a very firm, compact, 
greyish substance, traversed by numerous undulating, white, fibrous 
bands. Microscopically the tumour consists of fibrous tissue, with a 
small amount of gland tissue. A section is preserved in the Microsco- 
pical Cabinet (A. 38). 

XXXIV. 37. — ^A chronic mammary glandular tumour, very distinctly 
lobulated, removed from the right breast of a girl aged eighteen. It 
was discovered six months before the operation. It is partially divided 
by a vertical section. Microscopically it consists of fibrous tissue, with 
a small amount of gland tissue. A section of the tumour is preserved 
in the Microscopical Cabinet (A. 39). 

Adeno-nvyxoma, 

XXXIV. 22. — A small tumour removed from the breast. It is of 
oval form, nodulated on the surface, and invested by cellular tissue 
forming a distinct capsule. It is composed of a soft, elastic, semi- 
transparent, glistening substance, traversed by opaque-white, undu- 
lating fibres, of which the larger appear on the section to form 
partitions dividing it into several round masses. 

From a woman twenty-five years old, in whom it had been growing 
two years, and had occasionally been the seat of severe pain. 

Microscopically the tumour appears to be of the nature of an adeno- 
myxoma,but the characters of the tumour have been rendered some- 
what indistinct by the length of time the specimen has been preserved 
in spirit. A section of the tumour is contained in the Microscopica 
Cabinet (A. 40). 

Adenoma, 

XXXIV. 18. — A portion of a very large tumour, which was removed 
with a woman's breast. It is composed of an elastic, tough, white, 
homogeneous substance, arranged in closely connected lobes. The 
whole tumour was of an oval form, and weighed seven pounds. The 
patient was between thirty and forty years old. The tumour had been 
growing thirteen years, and produced little inconv^iience, except by 
its weight. She used to sit with the breast resting upon her knees untQ 
the integuments began to slough. The mammary gland lay under the 
tumour, and appeared healthy. The patient recovered completely 
after the operation. 

Under the microscope the tumour is seen to consist principally of 
gland tissue, with a small admixture of fibrous tissue. A section is 
preserved in the Microscopical Cabinet (A. 41). 

There are no specimens of adeno-sarcoma in the Museum. 
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Sascomatous Tumours. 

Specimens of pure sarcomatous tumours in the breast are rare ; 
the sarcomatous elements being nearly always intermixed with a 
greater or less amount of new^-formed glaid tissue (adeno-sar- 
comata). 

All varieties of the sarcomata, however, occasionaUj occur. Of 
these the spindle-celled sarcoma (the recurrent fibroid tumour of 
Paget) is the most common. 

Spindie-eeUed aa/rcomata somewhat resemble the mammary glan- 
dular tumours ; their section, however, is smooth and imiform, and 
does not present a lobulated or fibrous appearance. They may 
attain a large size, and return after removal, the subsequent 
growths generally being softer. They do not afEect distant organs. 

Bound-ceUed sarcomata resemble either mammary glandular 
tumours or medullary cancer, from which it is often impossible to 
distinguish them except by the microscope. They are generally 
softer than the mammary glandular tumours, and the lymphatic 
glands are not affected as they are in cancer. They return on removal, 
and affect distant organs. Cysts are frequently developed in them, 
and they sometimes appear as intra-cystic growths, when they con- 
stitute one form (the malignant) of the sero-cystic sarcomas of 
Brodie. 

A specimen of round-celled sarcoma which occurred after the 
removal of a pigmented round-celled (melanotic) sarcoma follows. 

XXXI Y. 25. — A tumour, exactly resembling in external appearance 
that in No. 24i. It separated by sloughing from the breast of the same 
person. 

The patient was an unhealthy woman, forty -seven years old. The 
tumour in No. 24 had existed many months, and, after an accidental 
blow, had grown fast and with much pain for seven weeks before the 
removal of the breast. About three months after the operation, when 
the wound had been long healed, the tumour in No. 25 began te grow 
under the cicatrix. It increased rapidly, and in about three months, 
the integuments over it having ulcerated, it was completely separated 
by sloughing. The cavity left by its separation ulcerated widely and 
deeply, and the patient died exhausted nine months after the removal 
of the tumour. Hard white tumours, of sarcomatous appearance, were 
foimd in the langs. Some of them are in XIY . 43 ; and part of the 
patient's stemach is in XY. 24. 

Microscopically the tumour has the structure of the round-celled 
sarcomata. A section is preserved in the microscopical cabinet (A. 42). 

XXXIY. 10. — Section of a mammary gland, exhibiting the deposit 
of melanotic sarcoma, both in small round masses and in a more diffuse 
form. 
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From a young woman in whom the primary disease had its ori^n in 
a mole, or dark nsBvus, on the back, which had passed into a melajiotic 
sarcoma a few months only before its removal. The patient died, about 
two years afber the operation, with melanotic sarcomata in nearly every 
organ. The primary growth is contained in XXXY. 23 ; the bones 
in I. 190, 191, 192 ; the dura mater in VI. 55 ; the portion of liver in 
XVin. 26 ; and the ovaries in XXXI. 16. 

Myeloid sarcomata in the breast are very rare. The follo^^ng 
specimen has the characters of a typical example of myeloid 
sarcomata occurring in bone. 

XXXY. 109. — ^Part of a mammary gland, including a section of 
tumour embedded in its substance. The tumour is oval, circumscribed, 
and closely connected with the substance of the gland, though separ- 
able from it, and invested with a thin capsule. Its consistence is firm 
and tough; its cut surface smooth, uniform, with no appearance of 
lobes, or fibres, or other distinct texture ; in the recent state greyish, 
with a yellowish -green tinge, and in parts suffused with a deep 
crimson, bloody hue. Its minute structures were, partly, cells with 
large clear nuclei, like those of medullary cancer, and, partly, many 
nucleated, oval, flask-shaped, and other bodies like those of myeloid 
tumours. The general aspect of the tumour also bore much resem- 
blance to that of the myeloid growths. 

The patient was forty-five years old. The tumour had been observed 
for four months. She recovered favourably from the operation for the 
removal, but five years afterwards scirrhous cancer began to form in 
the part of the breast left in the operation. (A sister of the patient was 
at the same time in the hospital with scirrhous cancer of the breast.) 
In a second operation the cancer and all that remained of the breast 
were removed, and the patient continued free from apparent disease 
for nearly two years, when a tumour began to form in the other (right) 
breast. This being removed was found to be a growth like the 
specimen here preserved, except in that it had a large central cavity 
filled with blood-coloured fluid. The woman was in good health six 
years after the last operation. The recent appearance of the tumour 
is shown in a drawing. No. 184. 

Myxomatous Tumours. 

Tumours having the microscopical characters of the myxomata 
occasionally occur in the breast. They vary greatly in their 
physical characters, but can generally be recognized by their soft, 
semi-transparent, gelatinous appearance on section. They generally 
contain cysts. Pure myxomatous growths are innocent, but the 
softer forms are liable to recur after removal. A good specimen 
presenting a typical microscopical structure follows. 

XXXIV. 2. — Section of a tumour, which weighed eight pounds, and 
occupied the situation of the mammary gland. The outer surface of 
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tlie tamoiir is uneven, knobbed, and appears to have been loosely 
connected with the adjacent parts. Its section shows that it is 
composed of a light grej semi-transparent substance, compact and 
glistening on the cut surface, and variously intersected by slender 
bundles of fibres. A few small cysts, with polished internal surfaces, 
are scattered in the substance of the tumour, and at the lower part of 
the section are appearances as if such cysts had been filled by lobu- 
lated growths from their walls. 

The tumour has the microscopical characters of the myxomata. A 
section of it is preserved in the Microscopical Cabinet (A. 43). 

FiBBOTJS TXTMOTJES. 

Pibrous tumours in the breast are rare. They resemble the 
fibromata in other situations. They are usually of a globular 
shape, capsulated and fibrous on section. They are perfectly inno- 
cent, and must not be mistaken for the atrophic variety of scir- 
rhous cancer. A good specimen follows. 

XXXIV. 40. — Fibrous tumour of the mammary gland, through the 
substance of which are scattered numerous small cysts. From a 
woman, aged forty, who had been aware of the existence of a tumour in 
the breast for only five weeks previous to the operation. The whole 
substance of the tumour is composed of simple fibrous tissue. 

Cartilaginous Titmoubs. 

Cartilaginous tumours of the breast are extremely rare. The 
following is a specimen of a cartilaginous tumour from the mam- 
mary gland of a bitch. 

XXXTV. 13. — An oval nodulated tumour, consisting of a mixture of 
cartilage and bone, which was removed from the mammary gland of a 
bitch. 

Sebo-gystic Sabcomas. 

The group of tumours called sero-cystic sarcomas by Sir Benjamin 
Brodie, and included by Sir James Paget under the head of pro- 
liferous cysts, have, by recent writers, been distributed amongst the 
various cystic tumours (cystic- adeno -fibroma, cystic-sarcoma, cystic- 
carcinoma), according to their histological structure. Although 
differing in their anatomical structure, they all appear to be developed 
in the interior of a cyst which has been formed by the dilatation of 
a duct or in some other way. " From the inner surface of such a 
cyst," says Sir James Paget, " a vascular growth may spring, and 
as this considerably increases at a rate beyond that of the increase 
of the cyst it fills more and more of the cavity. At length the 
growth wholly excludes the fluid contents of the cyst, and its sur- 
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faces come in contact with the remainder of the cyst walls. The 
growth may now coalesce with the walls of the cyst and form one 
solid tumour, enclosed in and connected with them, just as ordi- 
nary solid tumours are invested and connected with their connective- 
tissue capsules. Or, growing yet further and more rapidly, the 
growth, hitherto intra-cystic, may protrude through its cyst-walls and 
the subjacent integuments, protruding through them as a hernia of 
the brain does through the skull, growing exuberantly over the 
adjacent skin, and like such a hernia, reproduced when cut away." 
The manner in which the tumour is supposed to grow into and 
to gradually fill the interior of the cyst is well illustrated in the 
following series of specimens. As the intra-cystic growths in these 
specimens, however, differ in histological characters, the specimens 
are also described under the tumours which they histologically 
resemble. 

XXXIV. 1.— A breast, with two cysts embedded in it. The walls of 
the cyst are thin and tough, and they communicate by a small aper- 
ture. The larger cyst was distended by a watery fluid, and a lobolated 
growth has arisen from a part of its inner wall. The microscopical 
characters of the growth are those of medullary carcinoma. 
A section is preserved in the Microscopical Cabinet (A. 44). 
XXXIV. 7. — Part of a breast, in which a cyst, with rather thick 
tough walls, is embedded in the mammary gland. A round lobulated 
mass of soffc substance has grown from a portion of the inner wall of 
the cyst; the rest of its cavity was filled with serous fluid. The 
microscopical characters of the intra-cystic growth are those of 
medullary carcinoma. A section of the growth is contained in the 
Microscopical Cabinet (A. 45). 

XXXIV. 16. — ^A breast removed from a middle-aged woman. The 
situation of the mammary gland is occupied by a large cyst, which 
contained a serous fluid, and around which the gland is spread out. 
The walls of the cyst are about a line in thickness, tough, but pliant ; 
its interior is irregularly wrinkled and somewhat sacculated ; a small, 
soft, lobulated growth projects from a portion of its waU into its 
cavity. Above this cyst (at a part of the mammary gland which 
during life lay near the axilla) is a small oval mass of hard cancer, 
with irregular cavities, the result apparently of its partial softening. 
The patient died some time after the removal of the breast with a 
return of the cancerous disease. The microscopical structure of the 
intra-cystic growth is that of Medullary Carcinoma. 

A section is contained in the Microscopical Cabinet (A. 46 ). 
XXXIV. 21. — A breast, in which a cyst is embedded in the mammary 
gland. The cyst has the same general characters as those in Nos. 1, 
and 16, but its cavity is almost filled by a soft, lobulated, and vascular 
growth attached by a broad base to a large portion of its wall. It is 
loosely connected with the adjacent parts. The mammary gland is 
very small. 
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The breast was removed from a woman forty-nine years old. The 
cyst had been increasing slowly and with yery little pain for between 
four and fiye years. She recovered from the operation. 

On microscopical examination the intra-cystic growth is seen to 
consist of medullary carcinoma. 

A section of the growth is preserved in the Microscopical Cabinet 
(A. 47). 

XXXiy. 11. — A mammary gland, with two tumours embedded in it, 
which were removed by operation. Each tumotir is circumscribed and 
surrounded by a distinct capsule of cellular tissue. The substance of 
each tumour appears to consist of separate portions loosely connected 
by cellular tissue, which in the recent state resembled the lobules of 
the pancreas. The arrangement of the lobules indicates that they are 
growths (such as are in Noa. 1 and 7) which have arisen from the walls 
of numerous cysts, and have now filled their cavities, become firm, and 
coalesced with the cyst- walls so as to form a nearly solid -mass. 

On microscopical examination the growths are seen to consist almost 
entirely of fibrous tissue. 

A section is preserved in the Microscopical Cabinet (A. 48). 

XXXIY. 19. — Section of a woman's breast, and of a tumour seven 
pounds in weight, of which a part protruded through the nlcerated 
skin. The lower part of the tumour presents a section of a large cyst, 
with thick, soft sncculent walls, which contained a pale yellowish fluid. 
Above this the substance of the tumour is soft, elastic, somewhat 
glistening and jelly-like : the greater part of it protruded through the 
skin in the form of a deeply-lobed and very vascular mass, the surface 
of which was covered by healthy -looking granulations, and appeared to 
be in parts skinned over. The appearance of the tumour had been 
altered by a ligature tied roxmd the base of the protruded part some 
time before it was removed ; it is from this that the margins of the 
protrusion appear to overhang so far the surface of the surrounding 
integuments. 

The microscopical characters of the tumour are somewhat obscure 
in consequence of the length of time the specimen has been preserved 
in spirit. It consists of connective tissue infiltrated with closely-set 
small round cells. It is probably a small-round-celled sarcoma. 

A section of the growth is contained in the Microscopical Cabinet 
(A. 49). 

XXXIV. 41. — A portion of a sero-cystic sarcoma of the breast. On 
the surface of the section a large cyst is seen, almost filled by intra- 
cystic growth. 

The disease occurred in a woman, aged sixty-six, and had existed 
for twelve years, during the last six months of which it had rapidly 
increased from the size of a fist to that of a child's head. 

On microscopical examination the growth is seen to consist of a 
fibrous stroma, the alveoli of which are infiltrated with epithelial- 
like cells. (Hard carcinoma). 

A section of the growth is preserved in the Microscopical Cabinet 
(A. 60). 
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SCIBBHOUS CaNCEB. 

Scirrlius is the most commoQ form of cancer in the breast. It 
generally begins as a small nodular mass in the substance of the 
gland, and after growing slowly for some time invades the whole 
breast and surrounding adipose tissue. The cancerous mass 
becomes adherent to the skin and pectoral muscles ; the lymphatic 
glands in the axilla and mediastinum, and afterwards those in the 
neck, become enlarged, at first from irritation only, afterwards from 
deposits of cancer in their interior ; the skin gives way, and a foul 
cavernous ulcer, or a protruding f ungating mass is produced. The 
arm and side of the chest become oedematous and swelled in conse- 
quence of the pressure of the enlarged axillary glands upon the blood- 
vessels ; distant organs become affected, especially the lungs, pleurse, 
and peritoneum ; cancerous cachexia sets in, and the patient dies in 
consequence of exhaustion, or of repeated haemorrhages due to the 
ulceration extending to the arteries supplying the cancerous mass, or 
of intercurrent pleurisy or peritonitis, or of some other affection 
of distant organs. Such is the common course of scirrhous cancer. 
Variations of this course are, however, not infrequent. Thus, 
the cancer may begin as a general infiltration of the whole gland, 
in which case it is usually very rapid in its course. In some in- 
stances the skin is chiefly affected, the whole side of the chest in 
such a case appearing hard, brawny, infiltrated, and leathery in 
consistence. In rare instances, again, it may begin as an infiltra- 
tion of the nipple ; or, as pointed out by Sir James Paget, it may 
follow upon chronic eczema of the nipple, when it is believed by 
Mr. Butlin to be due to the eczematous inflammation spreading 
along the ducts. In old women the cancer may be very chronic, 
remaining stationary, if not interfered with, for many years. More- 
over, the cancerous mass has at times undergone complete atrophy, 
and, even after ulceration has occurred, healing of the ulcer and 
atrophy of the mass have been known to ensue. 

Pathological a^earances. 

Scirrhous cancer generally appears as a hard nodular mass, non- 
capsulated, with processes extending in all directions in the gland 
substance, and in the adipose tissue around. The nipple is usually 
retracted in consequence of the lacteal ducts being drawn inwards, 
in common with other tissues, by the contraction and shrinking of 
the cancerous mass. In some cases, however, the nipple instead of 
appearing retracted, appears more prominent than usual and hard 
and rigid owing to its early infiltration with the cancer. The skin, 
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in consequence of the above-mentioned traction upon the tissues 
surrounding the cancerous mass, frequently appears dimpled, t.e. 
drawn inwards in places, some time before it has become infiltrated 
with the cancer. 

On making a section of the tumour a peculiar creaking sensation 
is experienced, and " the cut surface becomes slightly concave, 
sinking in towards its centre through the persistence, I suppose," 
says Sir James Paget, " of that tendency to contraction to which 
during life we have to ascribe the traction of the surrounding tissues, 
and which is now no longer resisted by them." The section generally 
appears greyish white, sometimes with a pinkish tint, semi- trans- 
lucent, firm, and of uniform close texture, often intersected (as in 
No. 14), in every direction, by short, wavy lines, like bundles of 
white fibres, which mingle together in a close, irregular network, by 
which it is sometimes (as in No. 5) imperfectly divided into lobes. 
Sometimes (as in No. 28) it presents round or oval orifices, the 
section of lactiferous tubes involved in it, or it may be dotted with 
small, yellow spots (as in No. 98), the contents of the tubes which 
have been cut across, or with patches of yellow due to fatty degene- 
ration of the cancer-cells, consequent upon the pressure exerted upon 
them by the contraction of the fibrous stroma. The fatty degenera- 
tion of the cellular elements likewise frequently leads to the forma- 
tion of cysts. When scraped the section yields a juice containing 
nucleated cells, free nuclei, and granular material. 

On microscopical examination the cancer is seen to consist of a 
fibrous stroma, the alveoli of which are infiltrated with epithelial- 
like cells, amongst which are seen a number of small, round cells. 

Some difEerences of opinion exist as to whether the cancer begins 
in the acini, or in the connective tissue around, or in both 
situations. Those observers who maintain that all cancers are 
epithelial in origin, believe that it begins by a proliferation of the 
epithelium lining the acini, and that the small- celled infiltration 
always observed in the intertubular connective tissue is a secondary: 
change. Others, however, maintain that the connective tissue is 
the structure primarily affected. 

TTxx i V. 14. — Section of a breast and of a large hard cancerous 
tumour embedded in it. The nipple is retracted to the surface of the 
tumour, and appears sunk in a deep pit in the integuments of the 
breast. The cancerous structure exhibits a pale dull- greyish basis, 
shaded with light pink, and intersected in every direction by short 
wavy lines, like bundles of white fibres, which mingle together in a 
close irregular network. This fibrous structure is most distinct about 
the centre of the mass ; its exterior appears more homogeneous : its 
whole substance was almost incomprcssibly hard. The surface of the 
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tumour is closely united to the surrounding tissues: its outline is 
irregular, small lobes extending from its surface into the adjacent fat. 

From a woman sixty years old. 

XXXIY. 30. — Sections of a mammary gland, the whole of which is 
occupied by scirrhous cancer. In the upper specimen one half of the 
gland is shown dissected from the parts around it ; in the lower, the 
other half is embedded in the surrounding fat. The former specimen 
shows that the shape of the gland is retained, even while its structure, 
with the exception of little more than its larger ducts, are replaced by 
cancer structures forming an intensely hard and compact substance. 
The latter specimen shows especially the deep retraction of the can- 
cerous nipple, the small size of the cancerous mammary gland, the 
branching of its larger ducts, and the abundant fat around them. 

The patient was about fifty years old. The disease had probably been 
in progress for about six months before its removal. It recurred in two 
years and three quarters, and she died rather more than three years 
after the operation. 

Chronic acirrfcotw ecmeer, XXXTV. 6. — A tumour with a portion of 
skin removed from a breast. The tumour is nearly spherical, and 
appears to have been slightly connected with the surrounding parts. 
It is of pale, firm, and uniformly close texture, and is intersected by 
fine undulating fibres, like partitions imperfectly dividing it into lobes. 

Microscopically the tumour presents the characters of scirrhous 
cancer. 

A section is preserved in the Microscopical Cabinet (A. 51). 

XXXIV. 28. —A mammary gland, in the mid-substance of which is a 
well-marked example of chronic scirrhous cancer. The cancerous mass 
is small, flattened, oval, very hard and compact; it was greyish and 
dry. On its cut surface it shows some branching white lines and oval 
orifices, the sections of lactiferous tubes involved in it. It is very 
closely connected with the surrounding structures, but a portion of 
them is removed to show its nodulated surface. 

XXXIY. 8.— Sections of a tumour removed from the breast of an 
old woman. The structure appears similar to that of No. 5. It had 
grown very slowly. 

Microscopically the tumour has the structure of scirrhous cancer. 

A section is preserved in the Microscopical Cabinet (A. 52). 

Acute scirrhous cancer, XXXIV. 29. — Section of a mammary gland 
with a well-marked example of acute scirrhous cancer. The whole 
breast appears to have been large. The cancerous mass, of large size 
and oval form, occupies the greater part of the gland, and is embedded 
on the surface of the pectoral muscle. The section of the cancer shows 
a texture much less compact and dense than that of the preceding 
specimens, and varied in aspect by the intermingling of the white- 
lobed portions of the mammary gland involved in the cancerous 
infiltration. A section of a similarly cancerous lymphatic gland is 
suspended above the section of the breast. 

XXXTV. 12. — Section of a breast, and of a small hard cancer 
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situated just below the nipple. The part of the tnmonr nearest to the 
skin has softened, and exhibits on its section a small irregular cavitj, 
which was full of gramons semifluid substance. There are smaller 
and less completely softened spots in other parts of the tumour. The 
skin and other tissues are healthy, but the nipple is retracted. 

From a lady between forty and fifty years old. The disease 
returned before the wound of the operation had completely healed. 

Cfharacten of the ccmceraue ulcer. 

It has already been stated that the cancer, if not removed, becomes 
adherent to the skin, which structure finally gives way and a can- 
cerous ulcer results. The ulcer may be superficial, or deeply and 
irregularly excavated, and covered with a sanious, foul-smelling 
discharge ; the skin around is adherent, and infiltrated with nodules 
of cancer. The appearances of the ulcer are well seen in the 
following specimen. 

XXXY. 98. — Section of a scirrhous cancer in a woman's breast. 
The cancer structures occupy the whole mammary gland, and much of 
the skin over it, and protrude through the skin with a deeply ulcerated 
surface. The section through the substance of the cancer shows a firm, 
close-textured, white substance, well defined, intersected by short, 
branching white lines, and dotted with what appear to be orifices of 
lactiferous tubes filled with a yellowish material The ulcerated sur- 
face is deeply and unequally excavated, and coarsely nodular; its 
border is elevated, slightly everted, sinuous, and in part surrounded by 
nodules of the cancerous substance elevating and thinning the a^acent 
skin. 

The patient was fifty years old when the disease commenced. After 
nearly two years of painless progress and four months of ulceration it 
was removed with the breast, and some diseased axillary glands. 
Within three months after the operation small cancerous tubercles 
began to form in the skin about the scar, and in twenty months the 
patient died. 

In very rare instances the cancer, even after ulceration has 
occurred, may undergo atrophy and the ulcer partially heal or skin 
over. Such healing occurred in the following specimen. 

XXXV. 110. — A scirrhous cancer of the breast, in which, after the 
disease had been six or more years in progress, and had ulcerated and 
protruded through the integuments, it ceased to increase, and shrivelled 
and partially healed. It appears now as a dry, lobed mass, closely 
fixed to the ribs and intercostal muscles. 

Effects of treatment toith pemitrate of mercvry, 

XXXiy. 36. — A. sloughing cancerous mass from the breast of a 
woman, aged fifty-nine, in whom it had existed for two years. The 
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skin over the breast was first destroyed by acid pemitrate of mercury, 
and chloride of zinc was afterwards applied to the sloaghing enrfaLce of 
the cancer, at intervals of a day or two. The whole process lasted 
about a fortnight, and the present sloagh was separated about four 
weeks from the first application of the caustic. 

Scirrhous cancer of the male hrecut, 

XXX TV. 26. — Section of a man's breast, with scirrhous cancer of the 
whole mammary gland. The cancer forms an irregular rounded mass 
nearly two inches in diameter ; it is intensely hard, pale-greyish, with 
branching white lines, and small yellow spots. It has extended to that 
part of the skin which is stretched tensely oyer it, and to the nipple, 
which is depressed and enlarged on the centre of its surface. At its 
deepest part, fibres of the g^eat pectoral muscle are included in its 
surface. 

The patient was forty-eight years old, of healthy aspect. He had 
observed the disease for six months. It had increased quickly, and had 
been painful for two months. Two axillary glands were similarly 
diseased, and were removed with ^he breast. The patient recovered 
from the operation. 

A drawing (315) shows the appearance of the disease when recent. 

XXXIV. 35. — Ulcerated scirrhous cancer of the left male breast, 
removed from a man aged forty-one. The disease had existed eighteen 
months. Some large cancerous glands were removed from the corre- 
sponding axilla. 

XXXI V. 38. — Scirrhous cancer of the right mammary gland, removed 
from a man aged sixty-two. It had existed for twelve months. Five 
or six enlarged and indurated glands, in which, however, no cancer 
structure could be detected, were at the same time removed from the 
axilla. The tumour forms a circumscribed oval mass, surrounded by 
adipose tissue. 

Medullaby Cances. 

Medullary cancer in the breast is far less common than scirrous. 
It occurs as a soft, rapidly growing tumour in the substancd of 
the gland, and speedily involves surrounding parts and protrudes 
through the skin as a fungating mass of bleeding cancer. It 
appears, in some instances, to originate in the interior of cysts. 
Indeed, many of the intra-cystic growths described in the catalogue 
as sero-cystic sarcomas, have the microscopical characters of me- 
dullary cancer. See XXXIV. 1, 7, 16, 21. 

XXXIV. 6. — ^A tumour removed from a breast. It consists of a 
close- textured medullary substance, and in its lower part were small 
cysts full of blood. 

XXXV. 28. — A large tumour with the surrounding skin, removed 
from the front of the chest of a middle-aged lady, The section of the 
tumour shows that it is composed of a soft but compact, pure white, 
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brain-like medullarj snbstance, with blood diffoBed tbrougb its lower 
half. 

In the course of eleven years preceding the remoyal of this tnmonr, 
three similar operations had been performed on the same lady. At the 
first operation, the part removed appeared to be a simply hypertrophied 
mammary gland. At the second, a large tnmonr was removed from the 
opposite breast. At the third, a large tumoor removed from the seat of 
one of the former operations appeared to be partly fibrous and partly 
medullary. At the fourth, the tumour above described was removed 
from the front of the sternum between the cicatrices of the other opera- 
tions. The effusion of blood into the lower part of this tumour was the 
consequence of its being punctured. Profuse hemorrhage occurred at 
the same time, and a large portion of the tumour, as the preparation 
shows, protruded through the wound. 

XXXY. 29. — Sections of a tumour, with the surrounding skin, 
removed from the same patient as the tumour last described, and from 
the situation of the cicatrices of the previous operation. The sections 
display the same medullary character as the preceding tumour presents, 
but the morbid substance is softer and more uniformly coloured with 
effused blood. 

During her recovery from this, the fifth, operation, the patient died 
suddenly. A mass of fibrine, mixed with cancerous matter, was found 
in the pulmonary artery. See XIII. 100. 

Colloid Oanceb. 

Colloid cancer of the breast is rare ; a good specimen follows. 

XXXIY. 39. — ^Portion of the breast of a woman, aged forty, with a 
mass of colloid cancer in its substance. The tumour had been growing 
for two years and a half before its removal. 
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quence of stricture 363 

Extroversion of bladder 415 

P. 

False aneurism 243 

„ joint 86 

Fascisa, injuries and diseases of .... 170 

Fatty degeneration of arteries . .229, 232 

,, primary 232 

» secondary 229 

99 bone 47 

„ bone corpuscles 42 

9, cartilage .... 126 

9, muscles 162 

,, tongue 298 

Fatty tumour of scrotum 369 

„ spermatic cord .... 388 

Fauces, cancer of 301 

„ ulceration of 300 

Femoral hernia 336 

Femur, dislocation of 165 

„ excision of head of 143 

„ firacturc of 100 

Fibroid degeneration of arteries .... 230 

Fibrous tumours of bladder 403 

„ bone 49 

„ breast 426 

„ gums 278 

99 jaws 282 

„ labium 367 

„ larynx 273 

„ nerves 214 

„ nose 263 

„ palate 292 

„ rectum 350 

„ tendons 166 

„ testicle 384 

Fibrous union 85 

Fibula, fracture of 120 

Fissure of anus 342 

„ palate 293 

Fistula in ano 345 

„ urinary 363 
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Foot, dislocation of 159 

„ firaotore of bones of 121 

Foreign bodies in bladder 410 

„ „ larynx 274 

„ intestine 312 

„ GMophagus 308 

Formation of new bone 26 

„ in periostitis.. 4 

Fracture, causes of 79 

„ compound 79 

„ false joint after 86 

„ fibrous union in 85 

„ process of repair after .... 79 
„ „ compound fracture 87 

„ „ in simple fracture.. 80 

„ „ in animals 80 

„ „ in man 82 

„ simple fracture 79 

„ state of parts in 79 

„ ununited 85 

„ union after • 80 

Fractures, special forms of 88 

„ of carpus 99 

„ clavicle 90 

„ costal cartilages 88 

„ face, bones of • 96 

„ forearm, bones of. 96 

„ femur 100 

„ „ lower end of 114 

„ „ separation of con- 

dyles through line 
of epiphysis .... 116 

„ „ neck of 100 

„ „ „ extra -capsular 108 

„ „ „ great tronchan- 

ter Ill 

„ „ „ intra - capsular 101 

„ „ „ simulated by 

chronic and 
rheumatic ar- 
thritis 107 

„ „ shaftof Ill 

„ fibula 120 

„ humerus 92 

n 91 lower end of . . 94 

» „ shaft ef 94 

)> „ upper end of . . 92 

}, „ extra capsular 93 

99 „ greater tube- 

rosity of . . 93 
„ „ intracapsular 93 

„ „ surgical neck 

of 92 

„ leg bones of 117 

„ lower extremity 100 

„ metacarpus 09 
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Frnctures, patella •• 116 

„ peWis 100 

I, radius 95 

„ ribi 88 

„ Boapular 91 

), y, acromial process of 91 

„ „ body of 91 

„ „ ooracoid process of 92 

„ „ glenoid cavity of. . 92 

„ of skull («0<; skull) 193 

„ sternum 89 

„ tarsus 121 

„ tibia 119 

„ ulna 97 

„ upper extremity ...... 90 

G. 

Galactocele 419 

Gall-bladder in hernial sac 323 

,f rupture of... 309 

„ stones impacted in intestines • . 312 

Ganglion 167 

Gangrene from atheroma 231 

Genito-urinary organs, disease of . . 368 

Gelatinous polypi. 262, 360 

Glanders 264 

Glenoid oayity, fracture of 92 

Glottis, cedema of 267 

Gouty arthritis 138 

Greenstick fractures 79 

Growths, new {see Tumours) 

Gums, diseases of 277 

Gunshot injuries of bone 121 

H. 

Haematocele of spermatic cord 387 

„ tunica vaginalis .... 374 

Haemorrhoids 347 

Harelip , , , , 277 

Head deformities of, in rickets 44 

Heart, rupture of 216 

„ wounds of ..., 216 

Hernia, anatomy of 318 

„ coverings of .... 331, 336, 

339, 340, 342 

„ incarcerated 331 

„ inflamed 330 

„ internal 335 

„ intestinal 321 

„ irreducible 323 

„ reducible 323 

„ sac of, absence of 320 

„ „ adhesions of 324 

>» if appearances of 321 
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Hernia, sao of, combined with hydro- 
cele 320 

), „ contents of 321 

„ „ c8BCum in 322 

„ „ double 320 

„ „ gall bladder in 323 

„ „ incomplete 320 

„ „ inflammation of ••.. 320 

„ „ obliteration of neck of, 

by truss 323 

„ „ ovary and Fallopian 

tubein 322 

„ „ relation of arteries to 

336, 336, 337 
jf „ sigmoid flexure in . . 322 

„ „ sloughing of 320 

„ strangulated 326 

If „ appearances of 327 
if ,t causes of .... 326 
,) „ condition of in- 
testine above, in 329 

,) „ mechanism of ... . 326 

)) ,> reduction en masse 329 

f, „ rupture of sac of 329 

}, „ results of, when 

not relieved .... 329 
n n seat of stricture in 

326, 336, 336, 337 

„ diaphragmatio 341 

„ epigastric 342 

„ femoral 336 

„ „ unusual forms of . . . . 338 

„ inguinal 331 

„ „ congenital 334 

)) „ direct 336 

n ii encysted congenital 334 

)) „ external 331 

„ „ indirect 331 

ft ), infantile 334 

„ „ inguino-scrotal .... 332 

„ „ obliqne 331 

„ ischiatic 342 

„ labial 331 

„ lumbar 342 

„ obturator 339 

„ perineal 342 

„ pudendal 342 

„ rectal 342 

„ scrotal 331 

„ umbilical 338 

„ vaginal 342 

„ ventral , 342 

„ cerebri 202 

„ testis 377 

Hip-joint, chronic rheumatic arthritis 
of 135 
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Hip-joint, dislocation of 165 

Humerus dislocation of 151 

„ excision of head of ...... 142 

„ fracture of 92 

Hydatids in bone 77 

„ • in the yas deferens 388 

Hydrocele, conditions of walls of . . . . 372 

„ congenital 372 

ff encysted 373 

„ fluidof 371 

„ ordinary or yaginal 371 

„ rarer coudition of 373 

„ situation of testicle in . . 372 

Hydrocephalus 205 

Hydrops-articuU 126 

Hypertrophy of bladder 399 

,y of bone 37 

„ clitoris 368 

„ labium 367 

„ scrotum 368 

yy tongue 296 

Hypospadias 366 
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Impaction of foreign body in intestine 310 
,, in larynx.... 274 

„ in oesophagus 308 

„ of fflDces in intestine 316 

„ of calculus in urethra .... 364 

„ yy in ureter 414 

Incarcerated hernia 331 

Infantile hernia 375 

Inflamed hernia 330 

Inflammation of arachnoid 200 

„ arteries 228 

„ bladder 397 

„ bone.... 1, 8 

„ brain 200 

yy breast 419 

„ bursflB 170 

„ dura mater.. ••.... 201 

„ intervertebral joints 172 

„ joints {see Joints) • . 122 

„ larynx (see Larynx) 264 

„ medullary membrane 6 

„ nose 262 

„ cesophagus 302 

,, periosteum ........ 2 

„ pia mater « 201 

,y prostate 389 

„ sheaths of tendons.. 167 

yy synovial membranes 122 

„ testicle 375 

,y tonsils 300 

Inguinal hernia 331 



PAOB 

Intermediate callus. . < 80 

Internal callus 80 

Intestines, internal strangulation of 312 

„ obstruction of 316 

„ rupture of 310 

Intraosseous necrosis 31 

Intussusception 313 

Invagination of dead bone 26 

Irreducible hernia 323 

Ivory exostods 52 

J. 

Jaws, cancer of •....^. 289 

„ cysts in 290 

„ diseases of 279 

„ necrosis of 279 

„ „ from cancrum oris . . 281 

„ „ fever 281 

n n injury 281 

„ „ mercury 281 

„ „ phosphorus .. 279 

„ „ syphilis 280 

„ „ reproduction after . . 282 

„ tumoiUB of 282 

„ „ cancerous 289 

„ „ cartilaginous 285 

„ „ flbrous 282 

„ „ osseous 285 

„ „ sarcomatous 286 

Joints, anchylosis of {see Anchylosis) 139 

„ diseases of 122 

„ „ changes in bones in 

124, 129, 130, 134 
„ „ cartilages in.. 123, 128, 

131, 133 
„ „ synovial membrane 

in 123, 127, 134 

„ dislocationB of {see Dislocations). 

„ excision of 142 

„ fake 86 

„ inflammation of 122, 126 

„ loose bodies in 141 

„ stiff {see Anchylosis) 139 

„ strumous disease of 126 

„ wounds of. 161 

K. 

Kidney, calculus in 417 

„ disease of 417 

„ injuries of. 417 

„ rupture of the pelvis of .... 417 
Knee-joint, chronic rheumatic ar- 
thritis of 137 

„ excision of •••.... 143 
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of »7 

yy «.j»w of ••.•••••.••••••••• 366 

„ d><»«.<rf 366 

^ hvpeitrophT of 367 

„ tumonnof.... •••.••• 367 

'■ Mr^ am oi omeam to- 

53 

acatt • 264 

„ dmok 265 

n 

n 

9 foUicular 

^ syphilitiB 270 

„ tabcRular •••••••••••• 266 

n tjphoid 

y, vazioloDi 

of 273 

„ dkeaMof 264 

„ fovagB bodies m 274 

„ new gfowtho IB 271 

„ OBdenAof : 267 

„ oHificatknof eutilasei of.. 274 

„ tnmoimof • 271 

„ ukentkm of 266,267,269 

„ woondsof 274 

liOend enrratiiie 179 

Leg^, fracture of 117 

Ligatore of uteiiBi 221 

I^diMioaeoof 275 

„ qtithelioina of 275 

„ malfennoriflne of 277 

„ tumonnof 276 

lidiotomy, conditioii of bladder alter 396 

lithotrity, eonditi<Hi of bladder after 397 

Lirer, rupture of 309 

Jjoag bones, deformities o^ in riekets 46 

Loose bodies in joints ••.. 141 

Lordosis 182 

Lower extremities, diBlocations of . . • • 155 

„ fractures of. 100 

Lnmbsur abseesB 174 

M. 

Malar bone, fracture of 88 

Medullary cancer of bone {see Cancer 

ofBone) 69 

Melanotic sarcomata {see Sarcoma of 

Bone) 68 

Melon-seed-like bodies frx>m bnrHe . . 168 

Meningitis 200 

Meniogocele 204 

Mesentery, niptare of 310 

Metacarpus, fracture of 99 
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MfsDitieBoaBimn 47 

MnltipieczflaloaeB 53 

„ caneerof 163 

„ cntoaoa in 163 

„ &tty degeneration of .162 

„ oasifiration of 163 

ff rupture of •.••...•...•.•.• 162 

„ tumonnof 163 

„ ulceration of 163 

Myeloid sareomata in bone •••.••.• 61 
MjrzonatDos tumonnof breast. ••••• 424 

J*** 284 

f, „ labium ..•• 367 

ff ^ acratnm.a.a ao9 
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Kmmsofchedc 276 

Haaalbones^ fracture of 88 

Keeraai% acute 33 

„ alEaeting epiphyns only •• 33 
M n qnpbysiB and dia- 

pbyns 33 

„ „ whole diapbysis . . 32 

„ „ intennediatelayen 

ofabme 29 

„ „ whole thiekness of 

shaft 31 

„ of boiMS of nose 264 

„ of eanceDous tissue •• 30 

n cauaesof 19 

„ charactara of dead bone in. . 22 
„ complete separstion of dead 

bane in 23 

„ exfoliation in. 25 

„ fonnatianof doaesB 27 

„ f, groove around 

deadlxme •• 25 
„ „ new bone in.. 26 

„ inoeaaed Taaeuhuity of ad- 

jaeentbonein 24 

„ intn-oaseoDB 31 

„ invagination of dead bone in 26 

„ ofjawB 279 

„ peripheral 29 

„ restoration of shaft after re- 
moval of seqneatmm .... 28 
„ separation of the perios- 
teum in 23 

„ sequestrum in .....23,26 

„ of skull 40 

„ special forms of 28 

„ syphilitic 40 

Nerves, atrophy of 212 

„ diseaaes of 212 
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Nerves, fibrous tnmoiin of 214 

„ iojuriesof 210 

„ neuromata of 214 

„ repair of, after complete divi- 
sion 211 

„ „ after partial division 212 

„ sarcomata of 214 

„ tumours of 213 

Nose, chronic inflammation of mucous 

membrane of 262 

„ diseases of 262 

„ glanders, effects of, in 264 

„ rhinoplastic operation on 264 

„ polypiof 262 

„ „ fibrous ...^ 263 

„ „ gelatinous 262 

„ „ malignant 263 

0. 

Obturator hernia 339 

(Edema of glottis 267 

(Esophagus, cancer of 304 

„ dilatation of 306 

„ diseases of 303 

„ impaction of foreign body 

in 308 

„ inflammation of 302 

„ injuries of 307 

„ post-mortem digestion of 307 

„ rupture of 307 

„ stricture of 303 

„ „ cancerous .. 304 

„ „ fibrous .... 303 

„ „ spasmodic . . 303 

„ „ simulated by 

enlarged glands 306 

Olecranon, fracture of 97 

OrchitUB, acute 375 

„ chronic 376 

Os calcis, fracture of 121 

Osseous growths, diffused • 53 

„ „ scrotum of... 371 

„ tumours of bone 49 

„ „ jaws 285 

Ossification of muscle 163 

Osteitis deformans 12 

Osteoid cancer 74 

Osteoid-chondroma 58 

„ tissue 43, 58 

Osteomata • 49 

Osteo-myelitis 6 

„ „ circumscribed 7 

„ „ diffuse 6 

„ „ of long bones 6 

„ „ short bones 7 
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Osteo-myelilas, stumps after ampu- 
tations 7 

Osteo-sarcomata 65 

Ostitis 8 

„ strumous 41 

„ syphilitic .'. 38 

Oxalate of Ume calculus 406 

P. 

PainM subcutaneous tubercle. ..... 213 

Palate, congenital malformation of. . 293 

„ „ cleft 293 

„ necrosiB of 291 

„ perforation of 291 

„ syphilis of 291 

„ tumours of 292 

Palmar fascia, contraction of 170 

Papillomatous tumours of bladder . . 403 
„ „ larynx .. 271 

Paracentesis abdominis, injuries sus- 

tainedin 308 

Paronychia tendinosa 167 

Parotid gland, tumours of 294 

Patella, fractures of 115 

„ dislocations of 159 

Pelvis, comparison of distortions of . . 208 
„ deformities of, in rickets .... 45 
„ in oblique distortion, of 

Naegel^ 209 

„ fracture of 100 

Penis, cancer of 358 

„ congenital malformations of. . 366 

„ „ epispadias 366 

„ „ hypospadias ...... 366 

„ syphilitic sores of 359 

„ tubercle of. 359 

„ .warts on 358 

Pericardium, hernia into 341 

„ wounds of 215 

Perineal abscess 362, 363 

„ fistula 362, 363 

„ hernia 342 

Periosteum, separation of, in necrosis 23 

Periostitis, acute 2 

„ chronic 3 

„ ossifying variety of ..... . 4 

„ suppurative variety of . . . . 5 

„ „ in bonra of 

cranium..., 5 
„ „ in bones of 

extremities 5 

„ syphilitic 38 

Peripheral necrosis 29 

Phalanx, exostosis of 51 

Pharynx, ulceration of 300 
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Pharynx, cancer of 301 

Phimosis, effects of 400 

Phlebitis 249 

„ adhesive 249 

„ suppurative 258 

Phosphatio calculi 407 

Phosphorus, necrosis of jaw from. . . . 279 

Pia mater, effusion of blood into .... 199 

„ inflammation of ........ 201 

Piles (see Haemorrhoids) 347 

Polj^us of bladder 403 

„ larynx 271 

• „ nose 262 

„ rectum 350 

Posterior curvature of spine 181 

Post-mortem digestion of cesophagus 307 

Potts' curvature of spine 171 

„ fracture 159 

Pseudarthrosis 86 

Prolapsus ani 349 

Prolapse of ureters 365 

Proliferous cysts 420 

Prostate, calculi in 395 

„ cancer of 393 

„ chronic enlargement of ... . 389 

„ concretions in 395 

„ fatty, degeneration of 394 

„ inflammation of 389 

„ puncture of bladder in en- 
largement of 392 

„ tubercle of 394 

„ "tunnelling "of 393 

Psoas abscess 174 

Puncture of the bladder above pubes 392 
„ „ through rec- 

tum .... 393 
Punctured fracture of the skull .... 193 
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Pyogenic membrane ., 34 

Badius, fracture of 95 

„ dislocation of 155 

Badius and ulna, fracture of 98 

M ,, dislocation of .... 154 

Banula . • 299 

Bnrefaction of bone 9 

Bectum, arrangements of veins of . . 347 

„ cancer of 353 

„ congenital malformation of 355 
)) ,) imperforate anus 355 

„ fissure of , 342 

), fistula of 345 

,) „ complete , 347 



PAGE 

Bectum, fistula of, blind external. • . . 347 
„ „ „ internal . • • • 347 

„ luemorrhoids 347 

„ „ external 348 

„ ), internal 348 

„ polypi of 350 

„ f, soft 350 

„ „ hard 351 

„ prolapsus of 349 

„ stricture of 351 

„ „ simple 352 

„ „ malignant. ..... 353 

„ ulceration of 342 

[„ „ simple 343 

„ „ syphilitic .... 343 

„ „ dysenteric .... 345 

„ „ cancerous .... 345 

„ villous tumours of 351 

Beducible hernia 323 

Beduction en masse 329 

Benal calculus 418 

Bepair of bone in simple fractures . . 79 
„ „ compound fractures 87 

„ nerves 210 

„ skull after fracture 196 

„ tendons after subcutaneous 

division <•.•. 164 

Bheumatic arthritis, chronic 132 

„ „ of spine 182 

Bhino-plastic operation, specimen 

of 264 

Bibs, fracture of 88 

Bickets 43 

„ deformities of bones in 44 

„ „ the head ....44,207 

„ „ spine 44 

„ „ thorax. . . .45, 208 

„ ,) pelvis. ... 45, 208 

„ „ long bones . . 46 

Bound -celled sarcomata {see Tumours) 60 

Bupture of abdommal viscera 309 

„ aneurisms 237 

„ arteries 220 

„ „ from atheroma . . 230 

„ . bladder 395 

„ gall-bladder 309 

„ heart 215 

„ intestine 310 

„ liver 309 

„ mesentery 310 

„ muscle 162 

„ oesophagus 307 

„ sac of hernia 329 

„ spleen 309 

„ stomach 309 

„ tendons 164 
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Sacculation of bladder 399 

Sacro-iliac disease 132 

Saliyary calculi 296 

Sarcomata of bone 59 

breast 423 

jaws 286 

nerves 214 

spine 183 

testicle 382 

Scapula, fracture of 91 

Scirrhous cancer {see Cancer). 

Sclerosis of bone 10 

Scrofula in {see Struma in bone) .... 41 

Scrotum, cancer of 369 

y, elephantiasis of 368 

hypertrophy of 368 

osseous growths of 371 

tumours of 369 

Separation of dead bone 23 

„ a rib from its cartilage 89 

„ symphysis 100 

Sequestrum 23, 26 

Sero-cystic sarcoma 425 

Sheaths of tendons, diseases of 167 

inflammation of 167 

ganglion 167 

Shoulder-joint, chronic rheumatic 

arthritis of 136 

dislocations of ... . 151 

excision of 142 

Simple fracture {see Fracture). 
Skull, comparison of rickety with 

hydrocephalic 207 

effusion of blood within .... 197 

fracture of 193 

Soot cancer of scrotum 369 

Spasmodic stricture of oesophagus . . 303 

„ rectum 352 

„ urethra 360 

Spermatic cord, hydrocele of 386 

„ diffuse.. 386 

„ encysted 386 

hsematocele of 387 

„ fatty tumours of ... . 388 

Spina bifida 190 

Spine, abscess of 173 

psoas 174 

lumbar 174 

angular curvature of 171 

anterior curvature of 182 

cancer of 183 

caries of 172 

caries of odontoid process of . . 178 
comparison of angulaf cur- 
vature with lateral and pos- 
terior curvature . . . , 207 
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PAGE 

Spine, condition of spinal canal and 

cord of, in caries of 176 

„ chronic rheumatic arthritis of 182 
,, deformities of, in rickets .... 44 
„ diseases of two upper verte- 
bra of 177 

„ diseases of arches of vertebrae 

«f 182 

„ dislocation of 288 

„ „ in cervical re- 
gions 288 

„ • enchondromata of 183 

„ fracture of 183 

„ „ compression of cord 

in, relieved by operation 187 
„ „ condition of cord in 185 
„ „ from direct vio- 
lence 184 

„ „ from indirect vio- 
lence 185 

„ „ repair after 188 

„ „ replacement by ex- 
tension after . . 187 
„ inflammation of interverte- 
bral joints of 172 

„ lateral curvature of 179 

„ posterior curvature of 181 

„ production of angular defor- 
mity, in caries of 172 

„ progress of cure, in caries of. . 175 

„ sarcoma of 183 

„ strumous inflammation of in- 
tervertebral joints of 178 

„ tumours of 182 

Spin die- celled sarcoma {see Sarcoma). 

Spleen, rupture of 309 

Spontaneous cure of aneurisms .... 235 

Sternum, fracture of 89 

Stiff joint 139 

Stomach, rupture of 309 

Strangulation of intestine, internal.. 312 

Strangulated hernia 325 

Stricture of oesophagus 303 

,, rectum 351 

„ urethra 360 

Struma in bone. 41 

Strumous disease of joints. 126 

Subclalvicular dislocation 154 

Subcoracoid „ 151 

Subglenoid „ 153 

Subspinous „ 153 

Suppuration of bone 33 

Sweep's cancer of scrotum 369 

S} mphysis, separation of 100 

Synovitis, acute 122 

„ chronic 126 
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SynoTial membrane, infltmmatioB of 122 

Sjphilii in arteries 230 

„ bone 38 

„ bun» 170 

„ larynx 270 

„ rectum 343 

„ testicle 380 

„ tongue 297 

„ necrosis of jaw, fh»m .... 280 

SyphiUtic ostitis ; 88 

„ neorosis 40 

„ periostitis 38 

T. 

Tarsus, fracture of 121 

Temporo-mazillary joint, chronic 

rheumatic arthritis of 138 

Tendons, cancer of 166 

„ deposit of urate of soda in . . 166 

„ diseases of 166 

„ eyulsion of • . • 164 

„ injuries of 164 

„ repair after subcutaneous 

division of 164 

„ in animals 165 

„ in man 166 

„ tumouQi of 166 

„ sheaths o^ disetaes of .... 167 

T^nosinite crepitante 167 

Testicle, abscess of 377 

„ acute inflammation of. .... . 375 

„ atrophy of 385 

„ carcinoma of • 381 

„ cartilaginous tumours of . . 383 
„ chronic inflammation of . . . . 376 

„ cystic disease of 384 

„ fibroid degeneration of .... 377 

„ fibrous tumours of 384 

„ hernia of 377 

„ sarcoma of 382 

„ syphilitic disease of 380 

„ tubercular disease of .»•••• 378 
„ undeveloped, diseases of . , . • 386 
„ undescended, diseases of . . • • 386 

Tibia, fracture of 119 

Tissue, osteoid.^ 43, 58 

Thorax, comparison of distortions of 208 
„ deformitieB of, in rickets • • 45 
Thrombosis {see Veins). 

„ from chronic arteritis . . 230 

Toes, dislocation of 161 

Tongue, cancer of 297 

„ diseases of 296 

„ encysted tumour under .... 299 
„ fatty degeneration of 298 
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Tongue, hypertrophy of • 296 

„ injury of 299 

„ ranula •••• •• 299 

„ sebaceous cysts under 299 

„ sjrphilisof 297 

Tonsils, cancer of • 301 

„ chronic enlargement of • • • • 300 
„ ulceration of • 300 

Trochanter, fracture of great ...... Ill 

Trachea, syphilitic ulceration of ... . 270 

Tubercle of bladder 402 

„ bone •••• 42 

„ larynx 266 

„ penis. ••• 359 

„ prostate 394 

„ vesiculsB seminales 388 

Tumours of bone •• 49 

„ cancerous 68 

„ cartilaginous 54 

„ exostoses 49 

„ fibrous 49 

„ melanotic sarcomata . . 68 

„ osseous 49 

„ osteoid canoer 74 

„ „ chondromata.. .. 68 

„ osteo-sarcomata 65 

„ sarcomatous 59 

„ bladder 403 

„ breast 420 

„ jaws 282 

„ labium 367 

„ muscles 163 

„ nerves 213 

„ palate 292 

„ parotid gland 294 

„ scrotum 369 

„ spine 182 

„ tendons 166 

« Tunnelling" of prostate 393 

U. 

Ulceration of arteries .....;.. 228 

„ bladder 398 

„ bone 12 

„ „ simple 13 

„ „ strumous 16 

„ „ syphilitic 38 

„ „ annular 39 

„ „ penetrating .... 40 

„ „ reticulated ..•• 40 

„ „ tubercular .... 39 

„ „ unhealthy 16 

„ .fauces 300 

„ larynx {tee Larynx). 

„ muscle 163 
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Ulceration of pharynx 300 

„ proBtate 389 

„ rectum 342 

„ tongue 298 

„ tonsils 800 

„ urethra 862 

Ulna, fracture of .••••• 97 

Umbilical hernia 83§ 

Upper extremities, fractures of 90 

„ dislocations of ... • 1/)1 

Urate of ammonia calculus 406 

Urate of soda in tendons 166 

Urethra, abscess of 363 

„ anatomy of 360 

„ calculus in 364 

„ congenital malformations of 366 

„ dilatationof 362 

„ injuries of 365 

„ rupture of 364 

„ stricture of 360 

„ „ annular 361 

„ „ bridle 361 

„ „ cartilaginous .. 362 

I, „ congestive .... 360 

„ „ effects of 362 

„ „ on bladder . . 364 

„ „ kidneys •• 365 
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Xanthic oxide calculus 406 



PIUVTBD BY J. B. ADLABD, BA&THOLOHEW CLOSE. 



30 




i 



J 



